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T h e  b e h a v i o r a l  p h e n o m e n o n  o f  w r i t i n g  b e f o r e  r e a d i n g  
( t e r m e d  p r o t o w r i t i n g  o r  i n v e n t e d  s p e l l i n g ) h a s  b e e n  o b s e r v e d
I N  Y OUNG C H I L D R E N  A C R O S S  S E V E R A L  D I F F E R E N T  C U L T U R E S .
T h e  y o u n g  u n i n s t r u c t e d  f o u r  a n d  f i v e  y e a r  o l d  c h i l ­
d r e n , WHOSE S P O N T A N E O U S  W R I T I N G S  H A V E  B EEN R E P O R T E D  BY MANY  
O B S E R V E R S ,  A P P E A R  TO H A V E  E X T R A C T E D  T H E  R E L E V A N T  I N F O R M A T I O N  
A B O U T  s o u n d / s y m b o l  OR WORd / s Y MB O L  A S S O C I A T I O N S  I N F O R M A L L Y  
FROM T H E I R  E N V I R O N M E N T S  B E F O R E  T H E Y  H A V E  HAD A N Y  T Y P E  OF  
R E A D I N G  OR W R I T I N G  I N S T R U C T I O N .  T H E S E  Y OUNG C H I L D R E N  HA V E  
B E E N  A B L E  TO US E  T H I S  I N F O R M A T I O N  TO MAP T H E I R  S P O K E N  L A N ­
GUAGE ONT O T H E  W R I T T E N  CODE OF T H E  C U L T U R E .  T h E A P P A R E N T  
S P O N T A N E I T Y  OF T H I S  A C T I V I T Y  M A K E S  T H I S  B E H A V I O R  AN I N T E R ­
E S T I N G  P HE N OME N ON  FOR F U R T H E R  S T U D Y .  T h E P U R P O S E  OF T H I S  
R E S E A R C H  I S  TO E X A M I N E  T H E  P HE N OME N ON AND TO S E A R C H  FOR T H E  
G E N E S I S  AND S I G N I F I C A N C E  OF T H I S  A C T I V I T Y .
B u i l d i n g  u p o n  t h e  c o n t e m p o r a r y  o n t o g e n y / p h y l o g e n y  
M O D E L S  s u g g e s t e d  I N  T H E  WORKS OF S .  G o U L D  ( 1 9 7 7 ) ,  E.  B A T E S  
( 1 9 7 9 ) ,  J .  L a m e n d e l l a  ( 1 9 7 6 ) ,  a n d  K. G i b s o n  a n d  S.  P a r k e r
( 1 9 7 9 ) ,  I T  I S  P O S T U L A T E D  BY T H E  A U T H O R  T H A T  Y OUNG C H I L D R E N ’ S 
S P O N T A N E O U S  W R I T I N G  I S  AN E X P R E S S I O N  OF B E H A V I O R S  I N  A YOUNG
I
2
c h i l d ' s  d e v e l o p m e n t a l  s e q u e n c e  t h a t  h a v e  h a d  H I G H  A D A P T I V E  
V A L U E  I N  HUMAN H I S T O R Y  AND H A S  E ME R GE D  H I S T O R I C A L L Y  AS A NEV;  
B E H A V I O R  C O N S T R U C T E D  FROM TWO U N I V E R S A L  B E H A V I O R S  P R E V I O U S L Y  
A D A P T E D  FOR O T H E R  F U N C T I O N S .  T h E W R I T I N G  B E H A V I O R  I S  A D A P T ­
I V E  FOR T H E  Y OUNG C H I L D  B E C A U S E  I T  L E A D S  TO F U R T H E R  I N T E R ­
A C T I O N  W I T H  T H E  E N V I R O N M E N T  C A U S I N G  I T  TO C H A N G E  AND T H E  
C H I L D  TO C H A N G E .
T h e  T H E O R Y  P R O P O S E S  T H A T  T H E  A B I L I T Y  TO E N C O D E  T HE  
S P O K E N  L A N G U A G E  OF A C U L T U R E  I N T O  W R I T T E N  FORM I S  A C O M P E ­
T E N C Y  A V A I L A B L E  TO A L L  HU MA N S  S I N C E  I T  I S  A C O O R D I N A T I O N  OR 
S Y N T H E S I S  OF TWO U N I V E R S A L  B E H A V I O R S ,  S P O K E N  L A N G U A G E  AND  
G R A P H I C  r e p r e s e n t a t i o n ; h o w e v e r , t h e  B E H A V I O R  I S  E X P R E S S E D  
O N L Y  WHERE T H E  C U L T U R A L  E N V I R O N M E N T  S U P P O R T S  A N d / o R R E Q U I R E S  
SUCH AN E N D E A V O R .
T h e  t h r u s t  o f  t h e  r e s e a r c h  i s  t o  s e c u r e  s u p p o r t i n g
E V I D E N C E  f o r  T H I S  T H E O R Y ,  TO M A K E  P R E D I C T I O N S  B A S E D  UPON I T S  
T H E O R E T I C A L  A S S U M P T I O N S ,  AND TO T E S T  T H E S E  P R E D I C T I O N S  I N  
T H E  B E H A V I O R S  OF Y OUNG C H I L D R E N .
T h e  S P E C I F I C  p r e d i c t i o n s  t o  b e  t e s t e d , e m a n a t i n g
FROM T H E  T H E O R E T I C A L  P O S I T I O N ,  A RE  AS F O L L O W S :  T H A T  P A R T I ­
C U L A R  T H R E S H O L D  L E V E L S  OF C O M P E T E N C E  I N S P O K E N  L A N G U A G E  
( l i n g u i s t i c  a w a r e n e s s ) a n d  i n  g r a p h i c  R E P R E S E N T A T I O N  M U S T  BE  
A T T A I N E D  BY A C H I L D  B E F O R E  P R O T O W R I T I N G  CAN O C C U R ;  AMD T H A T  
T H E S E  C O M P E T E N C I E S  A RE  O R G A N I Z E D  AND C O O R D I N A T E D  BY T H E  S AME  
U N D E R L Y I N G  C O G N I T I V E  S T R U C T U R E S  T H A T  S U P P O R T  MORE  G E N E R A L ,  
N O N - L I N G U I S T  1 C ,  I N T E L L E C T U A L  B E H A V I O R S .  T h E T H E O R Y ,  I T S  
A S S U M P T I O N S  AND P R E D I C T I O N S  W I L L  BE D E V E L O P E D  MORE F U L L Y  I N
L A T E R  S E C T I O N S  OF T H I S  C H A P T E R .
H i s t o r y  o f  t h e  R e s e a r c h  P r o b l e m
T h e  P H E N O M E N O N  OF S P O N T A N E O U S  W R I T I N G  B E F O R E  R E A D I N G  
F I R S T  WAS D E S C R I B E D  I N SOME D E T A I L  I N 1912 BY D r . M A R I A  M O N -
T E S s o R i ,  AN I t a l i a n  p h y s i c i a n  a n d  e d u c a t o r . M o n t e s s o r i  
( 1 9 6 4 )  d e s c r i b e d  t h e  b e h a v i o r  a s  a  s u d d e n  ' e x p l o s i o n  i n t o  
w r i t i n g ’ t h a t  f o u r  a n d  f i v e  y e a r  o l d  I t a l i a n  c h i l d r e n , w h o
L I V E D  I N  T H E  S a n  L o R E N Z O  P U B L I C  H O U S I N G  D I S T R I C T  I N R O M E ,  
d e m o n s t r a t e d  A F T E R  L E A R N I N G  ( T H R O U G H  T H E  S A N D P A P E R  L E T T E R s )  
T H E  s o u n d / s y m b o l  A S S O C I A T I O N S  OF T H E  I T A L I A N  L A N G U A G E .
O n c e  t h e s e  y o u n g  c h i l d r e n  d i s c o v e r e d  t h a t  t h e y  c o u l d
S OUND OU T  AND W R I T E  A NY WORD I N T H E I R  S P E A K I N G  V O C A B U L A R I E S ,  
t h e y  w r o t e  WORDS W I T H  C H A L K  ON T H E  F L O O R ,  ON T H E  B E N C H E S ,
ON T H E  W A L L S ,  W H E R E V E R  T H E R E  WAS A F L A T  S U R F A C E  SO D E L I G H T E D  
WERE T H E Y  W I T H  T H E I R  N E W - F O U N D  A B I L I T Y  TO W R I T E  DOWN W H A T E V E R  
T H E Y  CO U L D  T H I N K  OR S A Y .  T H E  F A C T  T H A T  FEW OF T H E  C H I L D R E N ' S  
P A R E N T S  CO U L D  R E A D OR W R I T E  MA DE  T H E  A C T I V I T Y  E V E N  MORE  S I G ­
N I F I C A N T .
A t  f i r s t  T H E  A D U L T S  A T  T H E  C H I L D R E N ’ S H o U S E ,  WHERE 
T H E  C H I L D R E N  S P E N T  T H E  DAY W H I L E  T H E I R  P A R E N T S  WO R K E D ,  WERE 
A M A Z E D  W I T H  T H I S  A C T I V I T Y .  A F T E R  O B S E R V I N G  I T  MA NY  T I M E S ,  
H O W E V E R ,  M o n t e s s o r i  w r o t e , t h e y  a c c e p t e d  i t  a s  a n a t u r a l
P H A S E  OF C H I L D  D E V E L O P M E N T .
A l t h o u g h  M o n t e s s o r i ’ s  c h i l d r e n  w e r e  t a u g h t  t h e  s o u n d /  
S Y M B O L  a s s o c i a t i o n s  T H R O U G H  T H E  S A N D P A P E R  L E T T E R S ,  C H A R L E S
R e a d  ( 1 9 7 1 ,  1975 )  i n  M a s s a c h u s e t t s  s o m e  s i x t y  y e a r s  l a t e r ,
F OU ND T H E  S A ME  P H E N O M E N O N  O C C U R R I N G  I N  M I D D L E  C L A S S  A M E R I C A N  
C H I L D R E N  WHO HAD NO T  R E C E I V E D  A NY S P E C I F I C  I N S T R U C T I O N .  T h E 
S P O N T A N E O U S  W R I T I N G S  OF T H E S E  C H I L D R E N ,  U N L I K E  M O N T E S S O R l ' s ,  
D I D  NOT  C L O S E L Y  R E S E M B L E  T H E  C O N V E N T I O N A L  A D U L T  S P E L L I N G S  OF 
T H E  C U L T U R E .  B E C A U S E  OF T H E  I R R E G U L A R  N A T U R E  OF E N G L I S H  
S P E L L I N G ,  U N L I K E  I T A L I A N ,  T H E S E  C H I L D R E N ' S  ' I N V E N T E D  S P E L L ­
I N G S '  R E F L E C T E D  T H E  I N H E R E N T  P H O N O L O G Y  OF T H E  E N G L I S H  L A N G U A G E  
T H A T  T H E Y  HA D I N T U I T E D  FROM T H E I R  I M P L I C I T  K N O WL E D G E  OF T H E  
S P O K E N  L A N G U A G E  AND HAD C O M B I N E D  W I T H  W H A T E V E R  K N O W L E D G E  OF 
T H E  S O U N d / s Y M B O L  A S S O C I A T I O N S  T H E Y  HAD I N C I D E N T A L L Y  A C Q U I R E D .
A d d i t i o n a l  r e s e a r c h , a l s o  w i t h  A m e r i c a n  c h i l d r e n , b y  
C a r o l  C h o m s k y  ( 1 9 7 6 )  a n d  R h e a  P a u l  ( 1 9 7 6 )  c o n f i r m e d  R e a d ' s
F I N D I N G S  AND A D D E D  NEW D E T A I L S  TO T H E  R E S E A R C H .  P A U L  N O T E D  
T H A T  S P O N T A N E O U S  W R I T E R S ,  WHOM S HE O B S E R V E D ,  P A S S E D  T H R O U G H  
F OUR D I S T I N C T  S T A G E S  OF S P E L L I N G .  T H E S E  R A N GE D FROM A B E ­
G I N N I N G  S T A G E ,  I N  W H I C H  O N L Y  T H E  I N I T I A L  L E T T E R  S T OOD FOR 
T H E  WHOL E  WO R D ,  TO A F O U R T H  AND F I N A L  S T A G E  I N W H I C H  I N V E N T E D  
S P E L L I N G S  WERE R E P L A C E D  BY C O N V E N T I O N A L  S P E L L I N G S  I N  T H E
c h i l d ' s  s p o n t a n e o u s  w r i t i n g s .
A l l  o f  t h e  r e s e a r c h e r s  h a v e  s t r e s s e d  t h e  i n v e n t i v e  
A S P E C T  o f  t h e  s p o n t a n e o u s  W R I T I N G  AND H A V E  N O T E D  T H A T  T H E  
R E A S O N  T H A T  NONE  OF T H E  C H I L D R E N  A P P E A R E D  TO H A V E  D I F F I C U L T Y  
I N  T H E  T R A N S I T I O N  TO C O N V E N T I O N A L  S P E L L I N G  S T E M M E D  FROM T H E  
F A C T  T H A T  T H E  C H I L D ' S  W R I T I N G S  A RE C O N T I N U A L L Y  R E P E A T E D  I N ­
V E N T I O N S  AND N E V E R  A S S U M E  T H E  Q U A L I T Y  OF A H A B I T ,  BOTH
C h o m s k y  a n d  R e a d  n o t e d  t h a t  c h i l d r e n  o f t e n  c a n n o t  r e a d  t h e i r
OWN W R I T T E N  P R O D U C T I O N S  E S P E C I A L L Y  I F  A P E R I O D  OF T I M E  HAS 
E L A P S E D  B E T WE E N  T H E  W R I T I N G  AND T H E  A T T E M P T E D  R E A D I N G ,  P A UL  
C OMME NT E D T H A T  C H I L D R E N  SHE  O B S E R V E D  R A R E L Y  I N V E N T E D  T H E  
S A ME  S P E L L I N G  T W I C E  B U T  S E E ME D  TO A T T A C K  E A CH WORD AS A NEW 
P R O B L E M  O F T E N  C O M I N G  UP W I T H  A D I F F E R E N T  S O L U T I O N  T H A N  T H E Y  
HAD F OUND B E F O R E .
Ch o m s k y  h a s  p r o v i d e d  a n  e x p l a n a t i o n  f o r  t h i s  v a r i a ­
b i l i t y  OF o u t c o m e .  S h e  s u g g e s t s  t h a t  s p o n t a n e o u s  w r i t i n g  i s
B A S I C A L L Y  A C R E A T I V E  E N D E A V O R  AND T H A T  I T  S H A R E S  SOME A S P E C T S  
OF D R A W I N G  A P I C T U R E .  T H E  C H I L D  W R I T E S  C R E A T I V E L Y ,  A C C O R D I N G  
TO WHAT  s / h e  p e r c e i v e s  I N A WORD AND C O N S I D E R S  WORT HY OF R E P ­
R E S E N T A T I O N ,  I n f a c t , T H E  TWO A C T I V I T I E S  A R E  O F T E N  DONE AS  
ONE W I T H  SOME OF T H E  F I R S T  S P O N T A N E O U S  W R I T I N G S  B E I N G  T H E  
L A B E L I N G  OF T H E  C H I L D ’ S OWN D R A W I N G S .
R e a d , i n  h i s  r e s e a r c h , i d e n t i f i e d  m o r e  t h a n  t w e n t y -
o n e  S P E C I F I C  P H O N E T I C  F E A T U R E S  T H A T  Y OUNG C H I L D R E N  R E P R E S E N T  
I N  T H E I R  S P O N T A N E O U S  W R I T I N G S  BY A S S O C I A T I N G  T H E M  W I T H  L E T ­
T E R S  WHOSE N A M E S  OR S O U N D S  T H E Y  HA V E  L E A R N E D  I N F O R M A L L Y .
T h e  l a t e r  w o r k  o f  B e e r s  ( 1974)  a n d  H e n d e r s o n  a n d  
B e e r s  ( 1 9 7 7 )  h a s  s u p p o r t e d  R e a d ’ s  c o n c l u s i o n s  t h a t  y o u n g  
c h i l d r e n ’ s  s p o n t a n e o u s  s p e l l i n g s  w e r e  s y s t e m a t i c , l o g i c a l  
AND r e f l e c t e d  A T A C I T  S Y S T E M  OF P H O N O L O G I C A L  C A T E G O R I Z A T I O N  
OF S P E E C H  S O U N D S .
B e e r s  a n d  H e n d e r s o n  h a v e  i d e n t i f i e d  f o u r  d i s t i n c t
S T A G E S  T H A T  A M E R I C A N  S CH OO L  C H I L D R E N ,  WHO WERE B E G I N N I N G  
S P E L L E R S ,  MOV E D T H R O U G H ,  AND T H E Y  N O T E  T H A T  E A CH S T A G E  R E P ­
R E S E N T S  A D I F F E R E N T  S P E L L I N G  S T R A T E G Y .  T H E S E  S T A G E S  A RE
S I M I L A R  TO T H E  S T A G E S  O B S E R V E D  BY P A U L  W I T H  F I V E  AND S I X  
Y E A R  OL D C H I L D R E N .  T h E P R O G R E S S I O N  OF O B S E R V E D  S T R A T E G I E S ,  
D E S C R I B E D  BY H E N D E R S O N  AND B E E R S ,  I M P L I E S  A M O V E M E N T  BY T H E  
C H I L D R E N  FROM A F O C U S  UPON T H E  P H O N O L O G I C A L  S U R F A C E  F E A T U R E S  
OF T H E  L A N G U A G E  TO A GR O WI N G  U N D E R S T A N D I N G  OF T H E  D E E P E R  
( m e a n i n g  r e l a t e d ) s t r u c t u r e s  T H A T  A RE  R E P R E S E N T E D  I N  T HE
W R I T T E N  E n g l i s h  c o d e , a c c o r d i n g  t o  t h e s e  r e s e a r c h e r s ,
Z U T T E L L  I N  H I S  R E S E A R C H  ( 1 9 7 5 )  HAS C O N C L U D E D  T H A T  
T H E  T R A N S I T I O N  FROM D O M I N A N C E  OF S U R F A C E  F E A T U R E S  TO D O M I ­
N A N C E  OF U N D E R L Y I N G  F E A T U R E S  ( L E X I C A L  R E P R E S E N T A T I O N )  I N 
S P E L L I N G  S T R A T E G I E S  I S  R E L A T E D  TO A G E N E R A L  C O G N I T I V E  P R O ­
G R E S S I O N  I N  W H I C H  T H E  C H I L D  B E C O ME S  L E S S  P E R C E P T U A L L Y  BOUND 
AND C E N T E R E D  UPON A S I N G L E  A S P E C T  OF A S I T U A T I O N  OR S T I M U L U S  
AND B E C O M E S  A B L E  TO P E R C E I V E  AND I N T E G R A T E  S E V E R A L  D I F F E R E N T  
V A R I A B L E S  S I M U L T A N E O U S L Y .
Z U T T E L L ,  Q U O T I N G  J E A N  P l A G E T ,  T H E  S w i S S  P S Y C H O L O G I S T ,  
D E S C R I B E S  T H E  P E R I O D  FROM F OUR TO S E V E N  OR E I G H T  Y E A R S  OF AGE 
AS A T I M E  WHEN T H E  C H I L D ,  T H R O U G H  A S E R I E S  OF D E V E L O P M E N T A L  
S U B S T A G E S ,  B E C O ME S  A B L E  TO MOV E  FROM AN A C T I O N  C E N T E R E D  WORLD 
TO A WORLD I N W H I C H  HE B E C O ME S  A B L E  TO T R A N S F O R M  R E A L I T Y  BY 
M E A N S  OF I N T E R N A L I Z E D  A C T I O N S  OR O P E R A T I O N S  T H A T  CAN BE  
GROUP E D I N T O  C O H E R E N T  R E V E R S I B L E  S Y S T E M S  ( J O I N I N G ,  S E P A R A T ­
I N G ,  E T C .  ) .
P i a g e t  r e m i n d s  u s , a c c o r d i n g  t o  Z u t t e l l , t h a t  i n  
T H I S  s t a g e  o f  c o n c r e t e  O P E R A T I O N S ,  T H E  C H I L D  M U S T  F I R S T  
L E A R N  TO M E N T A L L Y  R E P R E S E N T  WHAT HAS A L R E A D Y  B E E N A B S O R B E D  
ON T H E  L E V E L  OF A C T I O N  AND T H E N  M U S T  P R O G R E S S  FROM AN
I N I T I A L  S T A T E  I N  W H I C H  E V E R Y T H I N G  I S  C E N T E R E D  ON T H E  C H I L D ' S  
OWN B ODY  A ND A C T I O N S  TO A ' D E C E N T E R E D '  S T A T E  I N  W H I C H  T H E  
c h i l d ' s  b o d y  a n d  A C T I O N S  A S S U M E  T H E I R  R E L A T I O N S H I P S  W I T H  
R E F E R E N C E  TO A L L  O T H E R  O B J E C T S  AND E V E N T S  R E G I S T E R E D  I N  T H E  
U N I V E R S E .
Z u t t e l l  b e l i e v e s  t h a t  P i a g e t ' s  n o t i o n  o f  t h e s e  q u a l i ­
t a t i v e l y  D I S T I N C T  s t a g e s  I N  C O G N I T I V E  D E V E L O P M E N T  MAY P R O V I D E  
A K E Y  TO U N D E R S T A N D I N G  T H E  P R O G R E S S I V E ,  S E Q U E N T I A L  S P E L L I N G  
S T R A T E G I E S  D I S C O V E R E D  AND S U B S T A N T I A T E D  BY R E A D ,  H E N D E R S O N
AND B e e r s . I t  s e e m s  p l a u s i b l e  t o  Z u t t e l l  t h a t  a  c h i l d ' s
S P E L L I N G  S T R A T E G I E S  W I L L  BE D E P E N D E N T  UPON T H E  A B I L I T Y  TO
G E N E R A T E  A ND C O O R D I N A T E  A B S T R A C T  S T R U C T U R E S  FOR D E A L I N G  W I T H
L A N G U A G E .  H E N O T E S  T H A T  P i A G E T ' S  D I S T I N C T I O N  B E T W E E N  P R E -
O P E R A T I O N A L  ( 2 - 7  Y E A R s )  AND C O N C R E T E  O P E R A T I O N A L  M O D E S  OF
T H I N K I N G  ( 7 - 1 2 / 1 5  y e a r s ) S E E M S  TO BE E S P E C I A L L Y  R E L E V A N T  TO
U N D E R S T A N D I N G  T H E  C H I L D ' S  C H A N G I N G  A P P R O A C H  TO T H E  WAY WORDS
A RE S P E L L E D ,  E S P E C I A L L Y  D U R I N G  T H E  T R A N S I T I O N A L  P E R I O D  FROM
F I V E  TO E I G H T  Y E A R S  OF A G E .
F o r  E X A M P L E ,  A C C O R D I N G  TO Z U T T E L L ,
T h e  P R E O P E R A T  I O N A L  C H I L D ' S  C E N T E R I N G  ON P E R C E P T U A L  
CU E S  S H O U L D  D I C T A T E  A F A I R L Y  C O N S I S T E N T  L E T T E r / n AME  
S T R A T E G Y  W H I L E  T H E  O P E R A T I O N A L  C H I L D  S H O U L D  BE A B L E  
TO US E  MORE  S O P H I S T I C A T E D  P A T T E R N S  L I K E  O R T H O G R A P H I C  
M A R K I N G S ,  E T C .  ( Z u T T E L L ,  1 9 7 5 ,  P .  4 3 )
M a n y  o b s e r v e r s  h a v e  d o c u m e n t e d  t h e  r e l a t i o n s h i p  b e ­
t w e e n  C O G N I T I V E  d e v e l o p m e n t  ( AS D E M O N S T R A T E D  T H R O U G H  P l A G E T I A N  
t a s k s ) a n d  p r o f i c i e n c y  i n  r e a d i n g  ( A l m y , 19 6 6 ;  E l k i n d , 1 9 6 5 ;  
C o x ,  1 9 7 7 ;  R e n n e r , 1 9 7 9 ) .  A r e c e n t  s t u d y  b y  G e n t r y  ( 1 9 7 7 )
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P I N P O I N T S  T H E  R E L A T I O N S H I P  B E T WE E N  S P E L L I N G  S T R A T E G I E S  AND  
R E A D I N G  A C H I E V E M E N T ,  B U I L D I N G  UPON T H E  E A R L I E R  WORK OF H E N ­
D E R S O N ,  B e e r s  a n d  Z u t t e l l , G e n t r y  h a s  s h o w n  t h a t  t h e  t r a n s i ­
t i o n  OF T H E  C H I L D ' S  F O C U S  FROM S U R F A C E  S T R U C T U R E  OF L A N G U A G E  
( s o u n d s ) t o  L E X I C A L  R E P R E S E N T A T I O N  ( m E A N I N g ) ,  AS R E F L E C T E D  
I N  P R O G R E S S I V E L Y  MORE A D V A N C E D  S P E L L I N G  S T R A T E G I E S ,  I S  CO R ­
R E L A T E D  W I T H  T H E  c h i l d ’ s  I N C R E A S I N G  A C H I E V E M E N T  I N R E A D I N G .
T h e s e  d a t a  l e n d  s u p p o r t  t o  C .  C h o m s k y ’ s  ( 1 9 7 6 )  v i e w s  
A B O U T  t h e  r e l a t i o n s h i p  OF  S P O N T A N E O U S  W R I T I N G  TO L A T E R  R E A D ­
I N G .  T h i s  r e l a t i o n s h i p  c a n  b e  u n d e r s t o o d , a c c o r d i n g  t o  
C h o m s k y , b y  t h e  f a c t  t h a t , t h r o u g h  w r i t i n g , t h e  c h i l d  i n v e n t s
T H E  P H O N E T I C  CODE  AND F O L L O W S  P i A G E T ’ s  D I C T U M  T H A T  TO I N V E N T
( o r  r e i n v e n t ) i s  t o  k n o w . I t  i s  t h i s  c o n t i n u a l  a c t i v e  P R O ­
CE S S  OF I N V E N T I O N  W I T H  I T S  G R A D U A L  A P P R O X I M A T I O N  TO S T A N D A R D  
S P E L L I N G  T H A T  P R O V I D E S  T H E  C H I L D  W I T H  T H E  N E C E S S A R Y  H Y P O T H E S I S  
A B O U T  HOW S O U N D S  AND L E T T E R S  R E L A T E  TO E A C H  O T H E R ,  A C C O R D I N G
TO C h o m s k y ,
T h e  p r i n t e d  w o r d  ’ b e l o n g s ’ t o  t h e  s p o n t a n e o u s  s p e l l e r
F A R m o r e  D I R E C T L Y  T H A N  TO C H I L D R E N  WHO H A V E  E X P E R I E N C E D  
I T  O N L Y  R E A D Y - M A D E .  F o R  ONCE YOU H A V E  I N V E N T E D  YOUR 
OWN S P E L L I N G  S Y S T E M ,  D E A L I N G  W I T H  T H E  S T A N D A R D  S Y S T E M  
COMES E A S Y .  A C O N S I D E R A B L E  A M O U N T  OF T H E  I N T E L L E C T U A L  
WORK H A S  A L R E A D Y  B E E N  D O N E .  ( 1 9 7 6 ,  P .  6 4 )
T h i s  d i s c o v e r y  o f  t h e  a b i l i t y  t o  ’ w r i t e  d o w n ’  t h e i r
OWN S P E E C H  T H A T  Y OUNG C H I L D R E N  E X P E R I E N C E  MAY BE A N O T H E R  E X ­
A M P L E  OF WHAT  E l i z a b e t h  B a t e s  ( 1 9 7 9 )  h a s  c a l l e d  t h e  j e r r y -  
b u i l t  S Y S T E M  T H A T  I S  L A N G U A G E  W I T H  H U M A N S  D I S C O V E R I N G  AND  
E L A B O R A T I N G  T H E I R  C A P A C I T Y  FOR S Y M B O L I C  C O M M U N I C A T I O N  BY A 
ROUT E  S I M I L A R  TO ONE T H A T  L E D OUR A N C E S T O R S  I N T O  L A N G U A G E .
T h u s  t h e  e x a m i n a t i o n  o f  t h e  p r o c e s s  b y  w h i c h  y o u n g
C H I L D R E N  B E C OME  A B L E  TO MA P  T H E I R  S P O K E N  L A N G U A G E  ONT O T H E  
W R I T T E N  CODE  OF T H E  C U L T U R E  MAY P R O V I D E  I N F O R M A T I O N  I N T O  T H E  
l i n g u i s t i c / c o g n i t i v e  D E V E L O P M E N T  OF T H E  I N D I V I D U A L  C H I L D  AS  
WE L L  AS P R O V I D E  I N S I G H T  I N T O  T H E  D E V E L O P M E N T  AND E V O L U T I O N  
OF W R I T I N G  I N  H U M A N S .
S c o p e , P u r p o s e , a n d  R a t i o n a l e  
FOR T H E  P r e s e n t  S t u d y
P r e v i o u s  r e s e a r c h  i n t o  p r o t o w r i t i n g  ( i n v e n t e d  s p e l l ­
i n g ) HAS P R O V I D E D  V A L U A B L E  I N S I G H T S  I N T O  T H I S  S P O N T A N E O U S  
A C T I V I T Y  OF Y OUNG C H I L D R E N  AND HAS R E V E A L E D  T H E  C H A N G I N G  
S T R A T E G I E S  E M P L O Y E D  BY T H E  C H I L D  AS L I N G U I S T I C  K N O WL E D G E
D E V E L O P S ,  A c c o r d i n g  t o  t h i s  r e s e a r c h , l i n g u i s t i c  d e v e l o p m e n t  
A P P E A R S  TO p r o c e e d  FROM AN I N I T I A L  F O C U S  UPON P E R C E P T U A L L Y  
S A L I E N T  S U R F A C E  F E A T U R E S  OF WORDS TO AN I N C R E A S I N G  A W A R E N E S S  
AND S E N S I T I V I T Y  T OWA RD T H E  D E E P  S T R U C T U R E S  OR S E M A N T I C  F E A ­
T U R E S  OF T H E  L A N G U A G E  AS I T  I S  R E P R E S E N T E D  T H R O U G H  T H E  CO N ­
V E N T I O N A L  O R T H O G R A P H Y .
C .  C h o m s k y ’ s  w r i t i n g s  a l s o  h a v e  s u g g e s t e d  a  r e l a t i o n ­
s h i p  B E T WE E N  P R O T O W R I T I N G  AND T H E  C H I L D ’ S C O N S T R U C T I O N  OF 
K N O WL E D G E  W H I L E  Z u T T E L L ’ S R E S E A R C H  H A S  D E M O N S T R A T E D  A COR­
R E L A T I O N  B E T WE E N  D E C E N T R A T I O N ,  A M E A S U R E  OF F L E X I B I L I T Y  I N 
T H I N K I N G ,  AND T HE  C H I L D ’ S M O V E M E N T  T OWA RD C O N V E N T I O N A L  S P E L L ­
I N G .  E a c h  o f  t h e s e  s t u d i e s  h a s  c o n t r i b u t e d  s u b s t a n t i a l l y  t o  
OUR u n d e r s t a n d i n g  o f  t h i s  u n i q u e  a c t i v i t y  o f  y o u n g  C H I L D R E N
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W H I L E  F O C U S I N G  ON A P A R T I C U L A R  A S P E C T  OF T HE  B E H A V I O R .
T h e  P R E S E N T  R E S E A R C H  S E E K S  TO E X P A N D  T H E  B R E A D T H  
AND D E P T H  OF T H E  I N Q U I R Y  I N T O  P R O T O W R I T I N G  BY A T T E M P T I N G  TO 
P L A C E  T H E  B E H A V I O R  W I T H I N  A MORE G E N E R A L  F RA ME WORK  OF D E V E L ­
O P M E N T  AS I T  R E L A T E S  B OT H  TO T H E  I N D I V I D U A L  C H I L D  AND TO 
HUMAN E V O L U T I O N .  I N ORDE R TO A C C O M P L I S H  T H I S  G O A L ,  T H E  R E ­
S E A R C H ,  OF N E C E S S I T Y ,  HAS E N L A R G E D  I T S  S COP E  TO I N C L U D E  T H E  
B R O A D E R  P E R S P E C T I V E S  OF A N T H R O P O L O G Y  AND HUMAN D E V E L O P M E N T
( p s y c h o l o g y ) .  T h e  f o l l o w i n g  s e c t i o n s  w i l l  p r o v i d e  a  r e s e a r c h
R A T I O N A L E  FOR EACH OF T H E S E  D I S C I P L I N E S .
A n t h r o p o l o g i c a l  R a t i o n a l e
I t  HA S  B E E N  S U G G E S T E D  BY S E V E R A L  C O N T E M P O R A R Y  T H E O R ­
I S T S  ( B a t e s , 1 9 7 9 ;  G o u l d , 1 9 7 7 ;  G i b s o n  a n d  P a r k e r , 1 9 7 9 )
T H A T  S P O N T A N E O U S  B E H A V I O R S  T H A T  A P P E A R  W I T H  R E G U L A R I T Y  I N 
T H E  D E V E L O P M E N T A L  S E Q U E N C E  OF C H I L D R E N  SEEM TO R E P R E S E N T  
A C T I V I T I E S  T H A T  H A V E  HAD H I G H  A D A P T I V E  V A L U E  I N  HUMAN H I S T O R Y  
AND C O N T I N U E  TO H A V E  A D A P T I V E  S I G N I F I C A N C E  I N C H I L D H O O D .
A l t h o u g h  t h e  a b i l i t y  t o  e n c o d e  a n d  d e c o d e  w r i t t e n
L A N G U A G E  I S  N O T  U N I V E R S A L  I N H U M A N S ,  AS T HE  A B I L I T Y  TO P R O ­
D U C E  AND C O M P R E H E N D  S P O K E N  L A N G U A G E  A P P E A R S  TO B E ,  T H E  F A C T  
T H A T  A W R I T T E N  L A N G U A G E  DOE S  A P P E A R  I N  MANY D I V E R S E  C U L T U R E S  
AND AMONG A W I D E  RA N GE  OF P E R S O N S  I N  T H O S E  C U L T U R E S  I N D I C A T E S  
T H A T  I T S  D E V E L O P M E N T  R E P R E S E N T S  A P R E V A L E N T  AND NOT  A RA RE  
A B I L I T Y .
L a m e n d e l l a  ( 1 9 7 6 )  c o n t e n d s  t h a t  o n t o g e n e t i c  t r a i t s
DO NOT  H A V E  TO BE M A N I F E S T E D  I N  E A C H  AND E V E R Y  I N D I V I D U A L  OF  
A S P E C I E S  I N  O R D E R  TO BE I N N A T E  W I T H I N  SOME S U B G R O U P .  HE A S ­
S E R T S  T H A T  A T  ANY G I V E N  T I M E  I N  A S P E C I E S *  H I S T O R Y ,  I N D I V I D ­
U A L  M E M B E R S  OF T H E  S P E C I E S  M A N I F E S T  A D I F F E R E N T I A L  C A P A C I T Y  
TO A C Q U I R E  A ND USE C E R T A I N  T Y P E S  OF A D A P T I V E  B E H A V I O R  P A T ­
T E R N S .  T h u s  h i s  u s e  o f  i n n a t e  s e e m s  t o  i m p l y  a n  i n n a t e  p r e ­
d i s p o s i t i o n  F OR C E R T A I N  T Y P E S  OF B E H A V I O R  R A T H E R  T H A N  AN A S ­
S U R A N C E  OF T H E I R  E X P R E S S I O N .
E l i z a b e t h  B a t e s  ( 1 9 7 9 ) ,  a  p s y c h o l i n g u i s t  w i t h  a n  a n ­
t h r o p o l o g i c a l  P E R S P E C T I V E ,  h a s  S U G G E S T E D  T H A T  NEW S Y S T E M S  OF  
B E H A V I O R  CAN OCCUR O UT  OF T H E  F O R T U I T O U S  C O M B I N A T I O N S  OF OL D  
S Y S T E M S  T H U S  R E Q U I R I N G  S I M I L A R  E N V I R O N M E N T A L  C O N S T R A I N T S  B U T  
L I T T L E  G E N E T I C  C H A N G E  TO A P P E A R .  B A T E S  U S E S  T H I S  H Y P O T H E S I S  
I N D E V E L O P I N G  A M O D E L  FOR T H E  E V O L U T I O N  AND D E V E L O P M E N T  OF  
S Y M B O L  S Y S T E M S  I N C L U D I N G  L A N G U A G E .  I N F O R M U L A T I N G  T H I S
M O D E L ,  B a t e s  h a s  b o r r o w e d  f r o m  S t e p h e n  G o u l d ’ s  ( 1 9 7 7 )  c o n ­
t e m p o r a r y  V E R S I O N  OF D a r w i n i a n  e v o l u t i o n a r y  t h e o r y , p a r t i ­
c u l a r l y  D a r w i n ’ s  n o t i o n  o f  p r e a d a p t a t i o n  a n d  G o u l d ’ s m o d e r n  
a p p l i c a t i o n  o f  T H I S  I D E A .
B a t e s  w r i t e s  t h a t  a c c o r d i n g  t o  t h e  d o c t r i n e  o f  p r e -
A D A P T A T I  O N ,
C o m p o n e n t s  t h a t  w i l l  e v e n t u a l l y  c o m e  t o g e t h e r  t o  s e r v e
A S P E C I A L I Z E D  NEW F U N C T I O N  F I R S T  E V O L V E  S E P A R A T E L Y  I N 
T H E  S E R V I C E  OF C O M P L E T E L Y  D I F F E R E N T  P R I O R  F U N C T I O N S .
T h e s e  i m p e r f e c t  i n t e r m e d i a t e  s t e p s  t o w a r d  t h e  n e w  f u n c ­
t i o n s  A R E  t h e n  m a i n t a i n e d  BY T H E  A D A P T I V E  V A L U E  T H E Y  
S E R V E  I N  AN OL D S Y S T E M .  ( 1 9 7 9 ,  P .  2 2 )
B a t e s  s u r m i s e s  t h a t  o n c e  a  n e w  s y s t e m  e m e r g e s , i t
CAN BE T R A N S M I T T E D  TO A NEW G E N E R A T I O N  I N ONE OF TWO W A Y S :
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E I T H E R  BY D I R E C T  G E N E T I C  C O N T R O L ;  OR BY H I G H  P R O B A B I L I T Y  
" b e t s ”  t h a t  o l d  g e n o t y p e s , w h e n  C O N F R O N T E D  W I T H  NEW B U T  
F I R M L Y  C O N S T R A I N E D  P R O B L E M S  I N S I M I L A R  C O N T E X T S ,  MAY N E E D  
V ERY L I T T L E  G E N E T I C  M O N I T O R I N G  TO F A L L  I N T O  T H E  MO S T  E F F I ­
C I E N T  S O L U T I O N S .  T h e  r e s u l t  m a y  BE A S | - ^ " A T I O N  I N W H I C H  I N ­
D I V I D U A L S  R E P E A T  T H E  S A M E  C O N S T R U C T I O N  P R O C E S S  T H A T  L E D  TO 
T H E  NEW S Y S T E M  I N T H E  F I R S T  P L A C E .  O N T O G E N Y  T H U S  MAY A T  
L E A S T  P A R T I A L L Y  R E C A P I T U L A T E  P H Y L O G E N Y .
B a t e s , l i k e  G o u l d , b e l i e v e s  t h a t  n a t u r e  b u i l d s  m a n y  
NEW s y s t e m s  o u t  OF OL D P A R T S  A ND S E L E C T S  FOR O R G A N I S M S  T H A T  
CAN C A R R Y  O UT  T H E  S A ME  C O N S T R U C T I O N  P R O J E C T  O N T O G E N E T I C A L L Y .
By c a r e f u l l y  o b s e r v i n g  t h e  d e v e l o p m e n t  OF  I N F A N T S  
FROM 9 - 1 3  M O N T H S ,  B A T E S  HA S  MA D E  A T E N T A T I V E  I D E N T I F I C A T I O N  
OF T H E  P R E A D A P T E D  B E H A V I O R S  T H A T  A P P E A R  TO BE P R E C U R S O R S  OF 
S Y M B O L I C  B E H A V I O R  I N C L U D I N G  S P O K E N  L A N G U A G E .
T h e  T H R E E  C A P A C I T I E S  T H A T  B A T E S  H A S  I D E N T I F I E D  I N 
HE R P R E L I M I N A R Y  R E S E A R C H  A R E :
( 1 )  T h e  C A P A C I T Y  f o r  i m i t a t i o n  OF P O O R L Y  U N D E R S T O O D  
B E H A V I O R S ,
( 2 ) T h e  c a p a c i t y  t o  a n a l y z e  w h o l e  s i t u a t i o n s  i n t o  p a r t s
A ND L O C A T E  S U B S T I T U T E S  FOR M I S S I N G  P A R T S  ( T O O L  U S E ) ,
( 3 )  A S O C I A L  M O T I V A T I O N  TO C O M M U N I C A T E  V E R B A L L Y  OR N O N ­
V E R B A L L Y  T H R O U G H  S H A R I N G  R E F E R E N C E  TO E X T E R N A L  O B ­
J E C T S ,  FOR I N S T A N C E ,  P O I N T I N G ,  G I V I N G ,  E T C .  ( F U N C ­
T I O N A L  i n t e n t ) .
B a t e s  s a y s .
I n P H Y L O G E N Y  T H E R E  I S  R E A S O N  TO B E L I E V E  T H A T  T H E S E  T H R E E  
C A P A C I T I E S  P R E D A T E D  T H E  E M E R G E N C E  OF L A N G U A G E ,  T H A T  I S  
T H E Y  WERE ' P R E A D A P T E D '  I N  T H E  S E R V I C E  OF D I F F E R E N T  F U N C ­
T I O N S .  H o w e v e r , o n c e  c e r t a i n  c r i t i c a l  t h r e s h o l d  l e v e l s  
WERE r e a c h e d  I N  EACH OF T H E S E  T H R E E  D O M A I N S ,  I T  WAS
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P O S S I B L E  FOR T H E  SA ME  T H R E E  C A P A C I T I E S  TO J O I N  I N T H E  
S E R V I C E  OF A NEW F U N C T I O N ,  T H E  S Y M B O L I C  C A P A C I T Y .  .  , .
O n c e  t h r e s h o l d  i s  r e a c h e d  i n  a l l  t h r e e  d o m a i n s , a q u a l i ­
t a t i v e l y  NEW p a t t e r n  o f  I N T E R A C T I O N  CAN E M E R G E .  ( B A T E S ,  
1979 ,  p .  3 6 7 )
T h e  M O D E L  T H A T  E L I Z A B E T H  B A T E S  HA S  D E V E L O P E D  FOR T HE  
O R I G I N  A ND E V O L U T I O N  OF S P O K E N  L A N G U A G E  S E E MS  TO S U G G E S T  A 
N A T U R A L  E X T E N S I O N  AND E L A B O R A T I O N  OF  T H I S  MO D E L  F OR T H E  O R I ­
G I N  A ND E V O L U T I O N  OF W R I T T E N  L A N G U A G E  AS W E L L .
T h e  P O S S I B I L I T Y  t h a t  t h e  s p o n t a n e o u s  w r i t i n g  o f  U N ­
I N S T R U C T E D  C H I L D R E N  R E F L E C T S  T H E  I N N A T E  P R E D I S P O S I T I O N  OF  
H U M A N S  TO C O N S E R V E  S P E E C H  AND C O M M U N I C A T E  T H R O U G H  V I S U A L  
L A N G U A G E  AS W E L L  AS S P O K E N  I S  AN I N T R I G U I N G  P R E M I S E .  A C A R E ­
F U L  S T U D Y  OF T H E  YOUNG C H I L D R E N  WHO A R E  J U S T  B E G I N N I N G  TO 
M A N I F E S T  S P O N T A N E O U S  W R I T I N G  WOUL D S E E M TO P R O V I D E  AN O P P O R ­
T U N I T Y  T O G A I N  I N S I G H T  I N T O  T H I S  P R O C E S S  AND I T S  P O S S I B L E  
R E L A T I O N S H I P  TO T H E  E V O L U T I O N  OF W R I T T E N  L A N G U A G E  I N  H U M A N S .
F o l l o w i n g  B a t e s '  i d e a  t h a t  n e w  s y s t e m s  c a n  e m e r g e
T H R O U G H  T H E  F O R T U I T O U S  C O M B I N A T I O N S  OF O L D ,  I T  I S  I N T E R E S T ­
I N G  TO S P E C U L A T E ,  F I R S T ,  ON WHAT  T H E  OL D S Y S T E M S  T H A T  L E D  TO 
W R I T I N G  M I G H T  H A V E  B E E N A N D ,  S E C O N D L Y ,  TO A S K  WHY T H I S  S P O N ­
T A N E O U S  P R O T O W R I T I N G  S H O U L D  F I R S T  A P P E A R  A T  T H E  P A R T I C U L A R  
S T A G E  T H A T  I T  D O E S  ( F O U R  TO F I V E  Y E A R S  OF A G e ) I N T H E  D E V E L ­
O P M E N T A L  S E Q U E N C E .
I n R E G A R D  TO T H E  F I R S T  Q U E S T I O N ,  WHAT M I G H T  T H E  E A R ­
L I E R  S Y S T E M S  H A V E  B E E N T H A T  C O M B I N E D  TO C R E A T E  W R I T T E N  L A N ­
G U A G E ?  Two U N I V E R S A L  A C T I V I T I E S  OF H U MA NS  A P P E A R  TO BE I M ­
P L I C A T E D  I N  T H E  I N V E N T I O N  OF W R I T I N G :  S P O K E N  L A N G U A G E  AND
G R A P H I C  R E P R E S E N T A T I O N  ( D R A W I N G ,  P A I N T I N G ,  S C U L P T I N G ,  E T C . ) .
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I t  i s  t h e  P R E M I S E  OF T H I S  W R I T E R  T H A T  T H E S E  TWO U N I ­
V E R S A L  HUMA N B E H A V I O R S  E ME RGE D AS P A R T  OF AN A D A P T I V E  P A C K ­
AGE L E A D I N G  TO A F L O W E R I N G  OF C U L T U R E  I N  T H E  F I R S T  MODE RN
H o m o  s a p i e n s  a r o u n d  3 5 , 0 0 0 - 4 0 , 0 0 0  y e a r s  a g o .
A c c o r d i n g  t o  r e s e a r c h e r s  s u c h  a s  A l e x a n d e r  M a r s h a c k  
( 1 9 7 6 ) ,  G l y n n  I s a a c  ( 1 9 7 6 ) ,  a n d  M a r y  L e  C r o n  F o s t e r  ( 1 9 7 8 ) ,
T H E  A R C H E O L O G I C A L  RECORD P R O V I D E S  E V I D E N C E  T H A T  S P O K E N  L A N ­
G U A G E ,  AS WE KNOW I T  T O D A Y ,  P R O B A B L Y  E V O L V E D  T H E N  AND WAS 
D I R E C T L Y  A S S O C I A T E D  W I T H  T H E  A P P E A R A N C E  OF  G R A P H I C  A R T  ( c A V E  
W A L L  P A I N T I N G S  A ND C A R V I N G s )  AND W I T H  S I M P L E  N O T A T I O N S  SUCH 
AS CR UDE  C A L E N D A R S  AND C O U N T I N G  D E V I C E S .
I t  S E E M S  L I K E L Y  T H A T  T H E  C O G N I T I V E  C A P A C I T I E S  FOR  
T H E S E  B E H A V I O R S  AND A P R I M I T I V E  L A N G U A G E  C A P A B I L I T Y  MAY H A V E  
B E E N  A V A I L A B L E  MUCH E A R L I E R  ( W Y N N ,  1 9 7 9 ) ,  AND T H E R E  I S  E V I ­
D E N C E  T H A T  A HUMAN C U L T U R A L  AND O R G A N I Z A T I O N A L  C A P A B I L I T Y  
HAD B E E N  D E V E L O P I N G  S L O WL Y  OV E R  \ T  L E A S T  A 2 0 0 , 0 0 0  Y E A R  T I M E  
s p a n ;  h o w e v e r , i t  w a s  n o t  u n t i l  t h e  P E R I O D  B E T WE E N  5 0 , 0 0 0 -  
1 0 0 , 0 0 0  Y E A R S  AGO T H A T  A N O T I C E A B L E  Q U I C K E N I N G  OF T H E  T E MP O 
OF C H A N G E  I S  D O C U M E N T E D  I N T H E  A R C H E O L O G I C A L  R E C O R D ,  T H I S  
A C C E L E R A T I O N  C U L M I N A T E D  I N WHAT A P P E A R S  TO BE T H E  C R O S S I N G  
OF A D E V E L O P M E N T A L  T H R E S H O L D  A T  3 5 , 0 0 0 - 4 0 , 0 0 0  Y E A R S  AGO 
C H A R A C T E R I Z E D  BY " T H E  E M E R G E N C E  OF MUCH MORE C O M P L E X  AND 
S T Y L E - R I D D E N  S Y S T E M S  OF M A T E R I A L  C U L T U R E . "  ( i S A A C ,  1976)
W h e t h e r  t h i s  s u r g e  o f  c h a n g e , t o  u s e  I s a a c ’ s  p h r a s e ,
R E P R E S E N T S  S OME S ORT  OF D I S C O N T I N U I T Y  DUE TO A D I S C R E T E  I N ­
N O V A T I O N  ( s u c h  a s  a  c r u c i a l  D E V E L O P M E N T A L  S T E P  I N L A N G U A G E )  
OR WH E T H E R  I T  M A R K S  " T H E  T R A C E  OF A C R I T I C A L  B E N D  I N  A
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G E O M E T R I C  OR H Y P E R G E O M E T R I C  GROWTH C U R V E , "  A G A I N  B O R R O W I N G
I s a a c ’ s t e r m i n o l o g y ,  t h e  s u d d e n  a p p e a r a n c e  o f  m o d e r n  l a n ­
g u a g e ,  G R A P H I C  A R T S ,  AND E A R L Y  N O T A T I O N ,  D O C U M E N T S  T H E  B E ­
G I N N I N G S  OF A MODERN HUMAN C U L T U R A L  A D A P T A T I O N  W H I C H  I S  
S T I L L  E V O L V  I N G .
H o o k s  ( 1 9 5 4 )  a n d  G e l b  ( 1 9 5 2 ) ,  i n  t h e i r  h i s t o r i c a l
S T U D I E S  o f  w r i t i n g , E A CH T E L L S  US T H A T  T H E  E A R L I E S T  W R I T T E N  
l a n g u a g e s  w e r e  c o m p r i s e d  o f  s t y l i z e d  P I C T U R E S  ( l o g o g r a p h i c s )
E A C H  OF W H I C H  R E P R E S E N T E D ,  I N AN I D E N T I F I A B L E  W A Y ,  T H E  M E A N ­
I N G  OF A P A R T I C U L A R  S P O K E N  WORD.  L A T E R  L A N G U A G E S  HAD P I C T U R E  
C H A R A C T E R S  T H A T  R E P R E S E N T E D  S Y L L A B L E S .  T H E S E  WERE O F T E N  ONE  
S Y L L A B L E  WORDS A N D ,  S I N C E  T H E S E  L A N G U A G E S  A L S O  C O N T A I N E D  MA NY  
H O M O N Y M S ,  T H E S E  C H A R A C T E R S  COUL D BE C O M B I N E D  I N MA NY  WAYS TO 
FORM M U L T  I - S Y L L A B L E  WORDS W I T H  V A R I E D  M E A N I N G S  FOR T H E  C H A R ­
A C T E R S .  S t i l l  l a t e r , t h e  p i c t u r e s  b e c a m e  f u r t h e r  s t y l i z e d
AND C O N S O N A N T  AND VOWEL S O U N D S  B E C A M E  S E P A R A T E D  I N  R E P R E S E N ­
T A T I O N  L E A D I N G  F I N A L L Y  TO A L P H A B E T I C  L A N G U A G E S  W I T H  S E P A R A T E  
N O N - P I C T O R I A L  C H A R A C T E R S ,  R E P R E S E N T I N G  I N D I V I D U A L  P H O N E M E S .
T h e  f a c t  t h a t  w r i t t e n  l a n g u a g e  h a s  e v o l v e d  f r o m  p i c ­
t o r i a l  OR g r a p h i c  r e p r e s e n t a t i o n s  o f  O B J E C T S ,  E V E N T S ,  OR 
I D E A S  CAN BE T R A C E D  T H R O U G H  T H E  W R I T T E N  S Y M B O L S  OF MA N Y  L A N ­
GUA G E S  W I T H  C h i n e s e  a n d  J a p a n e s e  p i c t o g r a p h s  b e i n g  o b v i o u s
E X A M P L E S .
C o n t e m p o r a r y  a n t h r o p o l o g i s t s  s u c h  a s  M a r v i n  H a r r i s
( 1 9 7 1 )  S U G G E S T  T H A T  W R I T T E N  L A N G U A G E S  E V O L V E D  FROM A NE E D 
F OR R E C OR D  K E E P I N G  OF S E A S O N A L  A C T I V I T I E S  ( C A L E N D A R S ,  R I T U A L
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O B S E R V A N C E S  AND C O M M E R C I A L  E X C H A N G E S  B E T WE E N  P E R S O N S  AND 
G R O U P S ) .
V .  G o r d o n  C h i l d e  ( 1 9 5 1 ) ,  h a s  d e s c r i b e d , i n  r a t h e r
G R A P H I C  D E T A I L ,  T H E  T Y P E S  OF  P R E S S U R E S  UPON I N D I V I D U A L  AND 
GROUP M E M O R I E S  T H A T  HE S U R M I S E D  WERE I M P O R T A N T  I N C R E A T I N G  
T H E  N E E D  FOR M N E M O N I C  D E V I C E S  SUCH AS W R I T I N G  AND N O T A T I O N .
A c c o r d i n g  t o  C h i l d e , t h e  e c o n o m i c  r e v o l u t i o n  b r o u g h t
A B O U T  BY T H E  U T I L I Z A T I O N  OF NEW T E C H N O L O G I E S  I N T H E  S u M E R I A N
AND E g y p t i a n  c u l t u r e s  w a s  i n s t r u m e n t a l  i n  b r i n g i n g  a b o u t  t h e
D E V E L O P M E N T  OF B OT H  M A T H E M A T I C S  AND W R I T I N G .  T h E U R B A N I Z A T I O N  
OF T H E S E  C U L T U R E S  AND T H E  S T R A T I F I C A T I O N  OF C L A S S E S  T H A T  WAS 
B U I L T  UPON T H E  P R O D U C T I O N  OF S U R P L U S E S  OF  FOOD AND O T H E R  N E ­
C E S S I T I E S ,  C R E A T E D  P R A C T I C A L  N E E D S  I N  T H E  NEW E C O N O M I E S  T H A T  
E V O K E D  T H E S E  I N N O V A T I O N S .
I n T H E  C O U N T R Y  OF S u M E R ,  T H E  R E S O U R C E S ,  A C Q U I R E D  BY 
T H E S E  C U L T U R A L  C H A N G E S ,  A P P E A R  TO H A V E  B E E N  A C C U M U L A T E D  I N 
T E M P L E S  AND A D M I N I S T E R E D  BY P R I E S T S .  S i N C E  T H E  W E A L T H  OF 
T H E S E  T E M P L E S  WAS V A S T  AND C O M M E R C I A L  E X C H A N G E S  M A N A G E D  BY 
T H E M  WERE C O M P L E X  AND E X T E N S I V E ,  T H E  A D M I N I S T R A T I V E  R E S P O N ­
S I B I L I T I E S  I N V O L V E D  WERE VERY G R E A T .  T h E P R I E S T S  WHO A D M I N ­
I S T E R E D  T H E S E  R E V E N U E S  HAD TO G I V E  AN A C C O U N T I N G  TO T H E  D I ­
V I N E  M A S T E R  OR D E I T Y  WHO OWNED T H E M A L L ,  AND K E E P I N G  T R A C K  
OF T H E S E  T R A N S A C T I O N S  P R E S E N T E D  A P R O B L E M  U N P R E C E D E N T E D  I N  
HUMAN H I S T O R Y ,  A C C O R D I N G  TO C H I L D E .
N o  L O N G E R  C O U L D  T H E  P R I E S T  R E L Y  UPON H I S  OWN ME MORY  
OR UPON S OME  P E R S O N A L  ME MORY  D E V I C E ,  S UC H AS T Y I N G  K N O T S  I N 
A S T R I N G .  T h e  P R I E S T  WAS M O R T A L  B U T  T H E  C O R P O R A T I O N  FOR
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W H I C H  HE W O R K E D ,  L I K E  T H E  GOD I T  S E R V E D ,  WAS I M M O R T A L ;  T H E R E ­
F O R E ,  SOME K I N D  OF COMMON S O C I A L  D E V I C E  WAS N E E D E D  SO T H A T  
T H E  P R I E S T H O O D ,  AND NOT  J U S T  AN I N D I V I D U A L  P R I E S T ,  COUL D I N ­
T E R P R E T  T H E  R E C O R D .
To S O L V E  T H I S  V ERY P R A C T I C A L  P R O B L E M ,  A S O C I A L L Y  
R E C O G N I Z E D  S Y S T E M  OF R E C O R D I N G  CAME I N T O  B E I N G  W H I C H  WAS T H E  
F O R E R U N N E R  OF OUR P R E S E N T  W R I T I N G  S Y S T E M .  I N  T H E  B E G I N N I N G  
T H E  A G R E E D  UPON W R I T I N G  S Y M B O L S  R E P R E S E N T E D  I D E A S  AND WERE 
A C T U A L L Y  P I C T U R E S  OF T H E  T H I N G  OR A C T I O N  TO BE R E P R E S E N T E D .
G r a d u a l l y , t h e s e  p i c t u r e s  b e c a m e  m o r e  s t y l i z e d  a n d  c a m e  t o
R E P R E S E N T ,  I N  M A N Y  I N S T A N C E S ,  T H E  F I R S T  S Y L L A B L E  OF T H E  WORD 
O R I G I N A L L Y  D E P I C T E D .  I N T H I S  WA Y ,  W R I T T E N  S Y M B O L S  CAME TO 
R E P R E S E N T  S O U N D S  I N  M O S T  L A N G U A G E S ,  L E A D I N G  F I N A L L Y  TO T H E  
A L P H A B E T I C  S Y S T E M  OF T H E  G R E E K S .
T h e  f a c t  t h a t  w r i t t e n  l a n g u a g e  u n l i k e  s p o k e n  i s  n o t
U N I V E R S A L  WOUL D S E E M  TO BE A C C O U N T E D  F OR BY T H E  L A C K  OF NE E D 
I N SOME C U L T U R E S  F OR A COMMON W R I T T E N  ME MORY  D E V I C E .  WH E R E  
T H E  C U L T U R A L  GROUP I S  S M A L L  AND S E L F - S U F F I C I E N T ,  W I T H  S I M P L E  
E X C H A N G E S  T H A T  CAN BE E A S I L Y  R E M E M B E R E D  BY T H E  P A R T I E S  I N ­
V O L V E D ,  T H E R E  A R E  NO C U L T U R A L  P R E S S U R E S  F OR A W R I T I N G  S Y S T E M ,  
A N D ,  W I T H O U T  O U T S I D E  I N F L U E N C E S ,  NONE  A R E  I N V E N T E D ,  H O W E V E R ,  
E V E R Y  C U L T U R E  HAS SOME F OR MS  OF G R A P H I C  OR S Y M B O L I C  R E P R E S E N ­
T A T I O N  S U C H  AS BODY P A I N T I N G ,  A M U L E T S ,  M A S K S ,  D E C O R A T I O N S  ON 
P O T T E R Y ,  D E C O R A T I O N S  ON H U T S ,  W E A V I N G  D E S I G N S ,  E T C .
C h i l d r e n ’ s  d r a w i n g s  a n d  c h i l d r e n ’ s  s p o n t a n e o u s  w r i t ­
i n g s  MAY E V O L V E  FROM T H I S  U N I V E R S A L  N E E D  OF HU MA N S  TO COMMUN­
I C A T E  T H E I R  I D E A S  TO O T H E R S  A N D ,  I N C U L T U R E S  WHERE A W R I T T E N
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l a n g u a g e  d o e s  e x i s t , t o  e x p r e s s  t h e s e  i d e a s  b y  t h e  USE OF A
W R I T I N G  T O O L .
T h e  l a t e  R h o d a  K e l l o g g , a  C a l i f o r n i a - b a s e d  e a r l y
C H I L D H O O D  E D U C A T O R ,  C O L L E C T E D  MORE T HA N  A M I L L I O N  S A M P L E S  OF
c h i l d r e n ' s  a r t  f r o m  m o r e  t h a n  t h i r t y  c o u n t r i e s  d u r i n g  h e r
L I F E T I M E ,  F r o m  t h i s  E X T E N S I V E  C O L L E C T I O N ,  SHE  E X T R A C T E D  A 
D E V E L O P M E N T A L  S E Q U E N C E  OF R E P R E S E N T A T I O N A L  A R T  FROM S C R I B B L E S  
TO P I C T O R I A L  D R A W I N G S .
H e r b e r t  R e a d , a  w e l l - k n o w n  s c h o l a r  i n  t h e  g r a p h i c
A R T S ,  D E S C R I B E S  K e L L O G G ' S  WORK I N A 1963 P A P E R ,  Q U OT E D I N
K e l l o g g ' s w r i t i n g s , i n  w h i c h  h e  d i s c u s s e s  t h e  u n i v e r s a l i t y
OF T H E S E  A R T  F O R M S ,
I t  HAS B E E N  SHOWN BY S E V E R A L  I N V E S T I G A T O R S ,  B U T  
MO S T  E F F E C T I V E L Y  BY RH OD A  K E L L O G G  OF S a n  F R A N C I S C O ,
T H A T  T H E  E X P R E S S I V E  G E S T U R E S  OF T H E  I N F A N T ,  FROM 
T H E  MOME N T  T H A T  T H E Y  CAN BE R E C O R D E D  BY A CRA Y ON 
OR A P E N C I L ,  E V O L V E  FROM C E R T A I N  B A S I C  S C R I B B L E S  
TOWARD C O N S I S T E N T  S Y M B O L S ,  O v E R  S E V E R A L  Y E A R S  OF 
D E V E L O P M E N T ,  S U C H  B A S I C  P A T T E R N S  G R A D U A L L Y  B E COME  
T H E  C O N S C I O U S  R E P R E S E N T A T I O N  OF O B J E C T S  P E R C E I V E D ;
T H E  S U B S T I T U T I V E  S I G N  B E C O ME S  A V I S U A L  I M A G E ,  OUT  
OF T H E  A M O R P H O U S  S C R I B B L I N G S  OF T H E  I N F A N T  E ME RGE  
F I R S T  C E R T A I N  B A S I C  F O R M S ,  T H E  C I R C L E ,  T HE  U P R I G H T  
C R O S S ,  T H E  D I A G O N A L  C R O S S ,  T H E  R E C T A N G L E ,  AND T HE N  
TWO OR MORE OF T H E S E  B A S I C  F ORMS A RE C O M B I N E D  I N T O  
T H A T  C O M P R E H E N S I V E  S Y M B O L  KNOWN AS T H E  M A N D A L A ,  A 
C I R C L E  D I V I D E D  I N T O  Q U A R T E R S  BY A C R O S S ,  L e t  US 
I G N O R E  FOR T H E  P R E S E N T  T H E  G E N E R A L  P S Y C H O L O G I C A L  
S I G N I F I C A N C E  OF T H E  P R O C E S S ;  I M E R E L Y  WA NT  YOU TO 
O B S E R V E  T H A T  I T  I S  U N I V E R S A L  AND I S  F O U N D ,  NOT  
ON L Y  I N  T H E  S C R I B B L I N G S  OF C H I L D R E N ,  B U T  E V E R Y ­
WHERE WHE RE  T H E  M A K I N G  OF S I G N S  HAS HAD A S Y M B O L ­
I Z I N G  P U R P O S E  W H I C H  I S  FROM T H E  N E O L I T H I C  AGE
O N WA R D ,  ( K e l l o g g , 1969)
H o w a r d  G a r d n e r  ( 1 9 8 0 )  a l s o  h a s  w r i t t e n  a b o u t  c h i l ­
d r e n ' s  G R A P H I C  r e p r e s e n t a t i o n s  AND HAS R E L A T E D  I T S  D E V E L O P ­
M E N T  TO T H E  C H I L D ’ S C O G N I T I V E  GROWT H,
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I t  i s  I N T E R E S T I N G  TO N O T E  T H A T  T H E  D E V E L O P M E N T  OF  
W R I T T E N  L A N G U A G E  I N I N D I V I D U A L  C H I L D R E N  S E E M S  TO F O L L O W  T H E  
S A ME  G E N E R A L  S E Q U E N C E  AS T H A T  O B S E R V E D  I N T H E  H I S T O R Y  OF  
HUMAN W R I T I N G .  T H I S  CAN BE C O N S T R U E D  AS I N T E R E S T I N G  B U T  OF  
NO S I G N I F I C A N T  I M P O R T  OR A L T E R N A T I V E L Y ,  AS S U P P O R T I N G  T H E  
P R E M I S E  S U B S C R I B E D  TO BY MA NY  C O N T E M P O R A R Y  A N T H R O P O L O G I S T S ,  
I N C L U D I N G  T H I S  R E S E A R C H E R ,  T H A T  A C T I V I T I E S  R E M A I N  I N T H E  
D E V E L O P M E N T A L  S E Q U E N C E  T H A T  H A V E  HAD H I G H  A D A P T I V E  S U R V I V A L  
V A L U E  F OR OUR E A R L Y  A N C E S T O R S  AND C O N T I N U E  TO P R O V I D E  A D A P ­
T I V E  R E H E A R S A L  FOR D E V E L O P I N G  H U M A N S .
E x a m p l e s  c a n  b e  c i t e d  t h a t  s e e m  t o  p r o v i d e  s u p p o r t  
FOR  T H I S  V I E W .  G i B S O N  AND P A R K E R  ( 1 9 7 9 )  H A V E  N O T E D  M A N Y  E X ­
A M P L E S  I N  c h i l d r e n ' s P L A Y  ( I M I T A T I O N ,  C O N S T R U C T I O N ,  S H E L T E R  
B U I L D I N G ,  FOOD S H A R I N G ,  AND T H R O W I N G  A I M E D  M I S S I L E s )  T H A T  
R E P R E S E N T  A D A P T I V E  A C T I V I T I E S  OF E A R L Y  H U M A N S .  S L O B  I N ( 1 9 6 5 )
AND L a n c a s t e r  ( 1 9 6 8 )  h a v e  p o i n t e d  t o  t h e  y o u n g  c h i l d ' s  t w o -
w o r d  S T A G E  OF L A N G U A G E  AS P R O B A B L Y  B E I N G  A N A L O G O U S  TO T H E  
E A R L Y  F ORMS OF L A N G U A G E  I N HUMAN H I S T O R Y .
W R I T I N G  S E E M S  TO R E P R E S E N T  A S Y N T H E S I S  OF TWO U N I V E R ­
S A L  A C T I V I T I E S ,  L A N G U A G E  AND G R A P H I C  R E P R E S E N T A T I O N .  E A C H  OF 
T H E S E  A C T I V I T I E S  HAS B EEN A D A P T E D  FOR M A N ' S  C O M M U N I C A T I V E  
N E E D S  AND MORE  R E C E N T L Y  I N M A N ' S  H I S T O R Y ,  T H E Y  H A V E  B E E N  
J O I N E D  I N  T H E  E L A B O R A T I O N  OF T H E  C O M M U N I C A T I V E  F U N C T I O N  I N T O  
A NEW AND MORE C O M P L E X  F O R M,  W R I T I N G .
T h e  A P P A R E N T  R E P L I C A T I O N  OF T H I S  S E Q U E N C E  I N YOUNG  
C H I L D R E N ,  AS T H E Y  MOV E  FROM S P O K E N  TO W R I T T E N  L A N G U A G E  AND
20
FROM D R A W I N G  P I C T U R E S  TO W R I T I N G  L E T T E R S  AND WO R D S ,  D E S E R V E S  
E X A M  I N A T I O N .
A B R I E F  R E V I E W  OF T H E  S T A G E S  OF T H E  H I S T O R Y  OF HUMAN 
W R I T I N G  AND T H E  S T A G E S  I N  T H E  D E V E L O P M E N T  OF C H I L D R E N ’ S 
W R I T I N G  R E V E A L  T H E  F O L L O W I N G  P A R A L L E L S .
H I  S T O R Y  OF  W R I T I N G
1 .  P i C T O G R A P H I C  W R I T I N G
T h e  f i r s t  s t a g e  o f
W R I T I N G  WAS T H E  US E  OF 
S C H E M A T I C  P I C T U R E S  TO P RO­
V I D E  A N A R R A T I V E  A C C O U N T
OR p i c t u r e / s y m b o l s  ( l i k e  a 
c r e s t ) a s  a  m e m o r y  a i d  t o
AN E V E N T  OR A P E R S O N .
2 .  L o g o g r a p h i c  w r i t i n g
T h e  s e c o n d  s t a g e  o f  
w r i t i n g  u t i l i z e d  a  S T Y L I Z E D  
P I C T U R E  F OR E A CH I N D I V I D U A L  
WORD I N  T H E  L A N G U A G E .
3 .  P h O N ET  I Z A T I  ON
T H I S  T H I R D  S T A G E  
U T I L I Z E S  P I C T U R E S  TO D E ­
P I C T  s y l l a b l e s . F o r  i n ­
s t a n c e , T H E  P I C T U R E  OF AN 
E Y E  AND A SAW F OR ” 1 S A W . "
T h i s  w o r k e d  w e l l  b e c a u s e  
I N  T H E  S u m e r i a n  l a n g u a g e
M O S T  WORDS WERE ONE S Y L L A ­
B L E  AND T H E R E  WERE MANY 
H O M O N Y M S .  A t  t h i s  S T A G E ,  
P I C T U R E S  WERE P L A C E D  I N A 
P A R T I C U L A R  S E Q U E N C E ,  AS  
T H E Y  WERE TO BE R E A D ,  FOR  
T H E  F I R S T  T I M E .
C h i l d r e n ’ s  D e v e l o p m e n t
I .  C h i l d r e n  u s e  d r a w i n g s
TO D E P I C T  T H I N G S  T H A T  T H E Y  
KNOW I N  T H E  W O R L D .  S I N G L E  
L E T T E R S  A R E  S O M E T I M E S  I N ­
C L U D E D  I N  T H E I R  D R A W I N G S .
2 .  Y o u n g  c h i l d r e n  s o m e t i m e s
C O M B I N E  P I C T U R E S  AND W R I T T E N  
WORDS TO C O N V E Y  A M E S S A G E .  
F o r  E X A M P L E ,  A F OUR Y E A R  OL D  
DREW A R O U N D  HER HA ND AND  
T H E N  WROT E  HER N A M E ,  E M I L Y .
S h e  s a i d  t h e  n a m e  o f  t h e  
P I C T U R E  WAS " E m i l y ’ s  H a n d " .
3 .  C h i l d r e n  e n j o y  u s i n g
R E B U S  P I C T U R E S  TO RE A D M E S ­
S A G E S ,  COMP OUND WO R D S ,  E T C , , *  
H O W E V E R ,  T H E Y  U S U A L L Y  A RE  
N O T  A B L E  TO I N V E N T  T H E S E  
T H E M S E L V E S .  A t  T H I S  S T A G E ,  
T H E Y  CAN S E G M E N T  WORDS I N  
T H E I R  S P O K E N  L A N G U A G E  I N T O  
S Y L L A B L E S  ( b A - B Y ,  M a - R y )  OR 
I N  C H A N T I N G ,  B U T  T H E Y  C A N N O T  
Y E T  S E G M E N T  BY I N D I V I D U A L  
S O U N D S .
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4 .  S y l l a b i c  w r i t i n g
T h e  s I m p l I f I c a t i o n
OF P I C T U R E S  L E D  TO T H E I R  
G R A D U A L  M O D I F I C A T I O N  I N T O  
N O N P I C T O R I A L  C H A R A C T E R S  
T H A T  D E P I C T E D  M O N O S Y L L A B I C  
S O U N D S .  O n e  c h a r a c t e r  o r  
L E T T E R  S T O O D  FOR A S Y L L A ­
B L E .  L a t e r  t h e  i n d i v i d u a l
L E T T E R S  HAD S M A L L  M A R K I N G S  
B E S I D E  T H E M  TO I N D I C A T E  
W H I C H  VOWEL  S OUND WAS TO 
BE U S E D  W I T H  T H E  C O N S O N A N T  
TO M A K E  T H E  S Y L L A B L E .
5 .  A l p h a b e t i c  w r i t i n g
T h e  G r e e k s  d e c i d e d
TO S E P A R A T E  T H E  VOWEL  
M A R K I N G S  ( a n d  T H E I R  
s o u n d s ) f r o m  t h e  C O N S O ­
N A N T S  T H U S  L E A D I N G  TO AN 
A L P H A B E T I C  S Y S T E M  W I T H  
E A CH L E T T E R  S T A N D I N G  FOR  
AN I N D I V I O U A L  S O U N D .
C h i l d r e n ’ s  D e v e l o p m e n t
4 .  W h e n  c h i l d r e n  b e g i n  
s p o n t a n e o u s  w r i t i n g  ( p r o t o ­
w r i t i n g ) T H E Y  US E  C O N S O ­
N A N T S  O N L Y ,  L E A V I N G  OUT T HE  
V O W E L S .  T h e s e  c o n s o n a n t  
L E T T E R S ,  H O W E V E R ,  S E E M TO 
S T A N D  FOR WHOL E  S Y L L A B L E S  
I N C L U D I N G  T H E  V O W E L S .  I N  
S E G M E N T I N G  T H E I R  O R A L  L A N ­
G U A G E ,  C H I L D R E N  A R E  J U S T  
B E G I N N I N G  TO BE A B L E  TO 
S E P A R A T E  T H E  I N I T I A L  SOUND  
F ROM T H E  R E S T  OF T H E  WORD.
5 .  A t  t h i s  s t a g e , v o w e l s
B E G I N  TO BE I N C L U D E D  I N  T H E  
P R O T O W R I T I N G  A L T H O U G H  T H E  
C H O I C E  OF V OWE L S  I S  NOT 
C O N S I S T E N T  AS Y E T .  C H I L ­
DRE N CAN NOW S E G M E N T  WORDS 
BY I N D I V I D U A L  S O U N D S .
Wh e t h e r  o n e  c h o o s e s  t o  e x p l a i n  t h e  a n a l o g i e s  b e t w e e n
T H E  h i s t o r y  o f  W R I T I N G  A ND T H E  W R I T I N G  D E V E L O P M E N T  OF T H E  
C H I L D  T H R O U G H  A C O N T E M P O R A R Y  R E C A P I T U L A T I O N  M O D E L  S UC H AS 
T H A T  E S P O U S E D  BY S T E P H E N  G o U L D  ( 1 9 7 7 )  AND O T H E R S ,  A T E R M I N A L  
A D D I T I O N  M O D E L  AS S U G G E S T E D  BY G i B S O N  AND P A R K E R  ( 1 9 7 9 ) ,  OR 
P R E F E R S  TO V I E W  T H E  S I M I L A R I T I E S  AS  I N T E R E S T I N G  B U T  U N R E ­
L A T E D  P H E N O M E N A ,  ONE T H I N G  FROM T H E  H I S T O R Y  OF W R I T I N G  S E E MS  
C L E A R .  T h e  T W I N  S T R A N D S  OF L A N G U A G E  AND T H E  G R A P H I C  A R T S  
H A V E  B E E N  I N T E R W O V E N  OV E R T I M E ,  I N T O  A C O M P L E X  F A B R I C  OF 
C O G N I T I V E  A ND MOT OR A C T I V I T I E S  T H A T  WE C A L L  W R I T I N G .
P a r a l l e l i n g  t h e  d e v e l o p m e n t a l  s e q u e n c e  o f  c h i l d r e n ’ s
W R I T I N G  I S  A p r o g r e s s i v e  A B I L I T Y  TO S E G M E N T  S P O K E N  L A N G U A G E
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I N T O  I T S  D I S C R E T E  P A R T S ,  F I R S T  I N T O  WOR D S ,  T H E N  I N T O  S Y L L A ­
B L E S ,  A ND F I N A L L Y  I N T O  I N D I V I D U A L  P HON E ME S  OR S O U N D S ,  T h i S 
S E G M E N T A T I O N  S E Q U E N C E  A P P E A R S  TO BE C O R R E L A T E D  W I T H  T H E  
W R I T I N G  S E Q U E N C E  AND MAY BE T H E  F O U N D A T I O N  FOR P R O T O W R I T -  
I N G ’ s  C H A N G I N G  C H A R A C T E R I S T I C S .  T H E R E  I S  E V I D E N C E  TO S U G ­
G E S T  T H A T  " l i n g u i s t i c  A W A R E N E S S "  OF T H E  S OUND S E G M E N T S  OF 
o n e ' s  OWN L A N G U A G E  HAS B OT H A M A T U R A T I O N A L  AND A C U L T U R A L  
B A S E ,  D ,  B ,  E l K O N I N  ( 1 9 7 3 )  H A S  COMME N T E D  UPON T H I S  D E V E L ­
O P I N G  A B I L I T Y  TO S E G M E N T ,  F I R S T  BY S Y L L A B L E S ,  AND T H E N  BY 
P H O N E M E S ,  AMONG YOUNG R U S S I A N  C H I L D R E N  AND HAS P O I N T E D  OUT 
T H E  D I F F I C U L T Y  OF M A K I N G  C H I L D R E N  C O N S C I O U S  OF T H E  " s O U N D  
s t r u c t u r e "  OF WORDS AS R E V E A L E D  BY T H E I R  L A C K  OF A W A R E N E S S  
OF T H E  I N D I V I D U A L  P HON E ME S  I N  F A M I L I A R  WORDS ,
H a r r i s  S a v i n  ( 1 9 7 2 )  a l s o  h a s  c o m m e n t e d  u p o n  t h i s
S E G M E N T A T I O N  P R O G R E S S I O N  I N A M E R I C A N  S C H O O L  C H I L D R E N  AND 
HA S  N O T E D  H I S  OWN O B S E R V A T I O N S  T H A T  C H I L D R E N  WHO H A V E  D I F ­
F I C U L T Y  I N  L E A R N I N G  TO READ A T  S I X  OR S E V E N  Y E A R S  OF AGE 
S E E M TO L A C K  AN A W A R E N E S S  OF T H E  SOUND S E G M E N T S  OF T H E I R  
OWN L A N G U A G E  A L T H O U G H  T H E Y  A P P E A R  TO H A V E  NO D I F F I C U L T Y  I N 
P R O C E S S I N G  S P O K E N  L A N G U A G E ,
J e a n n e  C h a l l  ( 1 9 6 3 )  h a s  s u g g e s t e d  t h a t  t h e  a b i l i t y
TO B L E N D  t h e  S E P A R A T E  P H O N E ME S  OF A WORD I N T O  A M E A N I N G F U L  
W H O L E ,  AS R E Q U I R E D  I N R E A D I N G ,  A P P E A R S  TO BE P R I M A R I L Y  
M A T U R A T I O N A L ,
O n T H E  C U L T U R A L  S I D E ,  L I N G U I S T S ,  SUCH AS M A R G A R E T  
B e N D E R - S a M U E L S  o f  T H E  I N T E R N A T I O N A L  L I N G U I S T I C  C E N T E R  A T
T H E  U n i v e r s i t y  o f  T e x a s  ( p e r s o n a l  c o m m u n i c a t i o n ) ,  i n
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A T T E M P T I N G  TO D E V E L O P  W R I T T E N  L A N G U A G E S  FOR C U L T U R E S  P O S S E S ­
S I N G  O N L Y  S P O K E N  L A N G U A G E S ,  H A V E  COMME N T E D  UPON T H E  D I F F I C U L T Y  
OF G E T T I N G  N A T I V E  S P E A K E R S  TO BE A B L E  TO S E G M E N T  T H E I R  O R A L  
L A N G U A G E S  I N T O  U N I T S  OF S OUND O R ,  I N  SOME C A S E S ,  EV E N I N T O  
m e a n i n g f u l  w o r d  U N I T S ,  W I T H O U T  A T R A D I T I O N  OF S OUND A N A L Y ­
S I S ,  MA NY  C U L T U R E S  A P P E A R  TO P O S S E S S  NO L I N G U I S T I C  A W A R E N E S S  
OF T H E  S OUND U N I T S  OF T H E I R  R I C H  AND E X P R E S S I V E  L A N G U A G E S ;  
H O W E V E R ,  I T  HA S  B E E N N O T E D  T H A T  A D O L E S C E N T S  I N T H E S E  C U L T U R E S  
MA Y  B E C O ME  Q U I T E  P R O F I C I E N T  A T  S E G M E N T A T I O N  ONCE T H E Y  H A V E  
B E C O ME  A WA R E  OF T H E  P O S S I B I L I T Y  OF S OUND A N A L Y S I S ,
P s y c h o l o g i c a l  R a t i o n a l e
T h e  g e n e t i c  p s y c h o l o g y  o f  J e a n  P i a g e t  w i t h  i t s  s u g ­
g e s t e d  S T A G E S  OF i n t e l l e c t u a l  D E V E L O P M E N T  O F F E R S  A P O S S I B L E  
E X P L A N A T I O N  FOR T H E  S P O N T A N E O U S  A P P E A R A N C E  OF W R I T T E N  L A N ­
G U A G E ,  I N  C U L T U R E S  WHERE I T  E X I S T S ,  AMONG U N S C H O O L E D  C H I L ­
DRE N OF F OUR AND A H A L F  TO F I V E  AND A H A L F  Y E A R S  OF A G E .
P i a g e t ' s  t h e o r y  ( 1 9 7 0 )  p o s t u l a t e s  t h a t  i n t e l l i g e n c e  
( a  g e n e r i c  t e r m )  i n d i c a t e s  t h e  s u p e r i o r  f o r m s  o f  o r g a n i z a ­
t i o n  OR E Q U I L I B R I U M  OF C O G N I T I V E  S T R U C T U R E S  A C H I E V E D  BY 
H U M A N S  I N  T H E I R  A D A P T A T I O N  TO T H E I R  P A R T I C U L A R  E N V I R O N M E N T S ,  
T h e  G R A D U A L  D E V E L O P M E N T  OF T H E S E  F ORMS  OF O R G A N I Z A T I O N  FROM 
T H E I R  E A R L I E S T  S E N S O R  I - M O T O R  M A N I F E S T A T I O N S  TO T H E  C O M P L E X  
A D U L T  S T R U C T U R I N G S  D E S C R I B E D  AS A B S T R A C T  T H O U G H T  R E F L E C T  A 
P R O G R E S S I V E  M O V E M E N T  FROM AN E G O C E N T R I C  N O N - R E V E R S I B L E  I N I ­
T I A L  S Y S T E M  OF R H Y T H M S  AND R E G U L A T I O N S  TO AN O B J E C T I V E
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R E V E R S I B L E  B A L A N C E D  S Y S T E M  OF R E C I P R O C A L  C O M P E N S A T I O N S  I D E N ­
T I F I E D  BY P i a g e t  a s  t h e  u n d e r l y i n g  o r g a n i z a t i o n  o f  a d u l t
F O R M A L  T H O U G H T .
T h e  d i s t i n c t i v e  s t a g e s  a l o n g  t h e  w a y , d e s c r i b e d  b y  
P i a g e t  a s  S e n s o r i - M o t o r  ( b i r t h  t o  t w o  y e a r s ) ,  P r e o p e r a t i o n a l  
( t w o  t o  s e v e n  y e a r s ) .  C o n c r e t e  O p e r a t i o n a l  ( s e v e n  t o  t w e l v e /  
F I F T E E N  y e a r s ) ,  AND F O R M A L  O P E R A T I O N A L  ( F I F T E E N / E I G H T E E N  
Y E A R S  T H R O U G H  A D U L T H O O D )  I N D I C A T E  S U C C E S S I V E ,  P R O G R E S S I V E  
R E S T R U C T U R I N G S  OR C O G N I T I V E  R E O R G A N I Z A T I O N S  C H A R A C T E R I S T I C  
OF HUMAN I N T E L L E C T U A L  D E V E L O P M E N T .
P i a g e t  n o t e s  t h a t  t h e s e  o v e r a l l  s t r u c t u r e s  a r e  i n t e ­
g r a t i v e  A ND N O N - I N T E R C H A N G E A B L E .  E A C H ,  A C C O R D I N G  TO P l A G E T ,  
R E S U L T S  FROM T H E  P R E C E D I N G  O N E ,  I N T E G R A T I N G  I T  AS  A S U B O R ­
D I N A T E  S T R U C T U R E .  E A C H  A L S O  P R E P A R E S  FOR T H E  S U B S E Q U E N T  
S T R U C T U R E  I N T O  W H I C H  I T  E V E N T U A L L Y  W I L L  BE I N T E G R A T E D .
T h e  p e r i o d  a t  w h i c h  p r o t o w r i t i n g  a p p e a r s  i n  y o u n g
C H I L D R E N  I S  D E S C R I B E D  BY P l A G E T  AS T H E  I N T U I T I V E  S U B S T A G E
OF T H E  P r e o p e r a t I O N A L  S t a g e .  D u r i n g  t h i s  s u b s t a g e , a c c o r d ­
i n g  TO P i a g e t , t h e  c h i l d  i s  b e g i n n i n g  t o  d e v e l o p  t h e  g r o u p ­
i n g s  T H A T  W I L L  B E C O M E  T H E  F O U N D A T I O N S  OF O P E R A T I O N A L  T H O U G H T .
A F I R S T  S Y S T E M  OF G R O U P I N G S  I S  F OR ME D  BY T H E  O P E R A ­
T I O N S  T H A T  P l A G E T  T E R M S  L O G I C A L  O P E R A T I O N S .  C L A S S I F I C A T I O N ,  
S E R I A T I O N  ( a s y m m e t r y ) ,  S U B S T I T U T I O N ,  AND S Y M M E T R Y  A R E  A L L  
M E M B E R S  OF T H I S  S Y S T E M .  A S E C ON D  S E T  OF G R O U P I N G S ,  T E R M E D  
T H E  I N F R A L O G  I C A L  G R O U P I N G S  BY P l A G E T ,  A L S O  A RE  D E V E L O P I N G  
P A R A L L E L  TO T H E  F I R S T  S E T  D U R I N G  T H I S  S A ME  P E R I O D .  T H E S E  
O P E R A T I O N S ,  C O N S I D E R E D  BY P l A G E T  TO BE OF E Q U A L  I M P O R T A N C E
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W I T H  T H E  L O G I C A L  G R O U P I N G S  ’ ’ s i N C E  T H E Y  F A S H I O N  OUR N O T I O N S  
OF S P A C E  AND T I M E , "  I N C L U D E  T H E  A D D I T I O N  OF P A R T S  I N T O  A 
W H O L E ,  C H A N G E  OF OR D E R  W I T H O U T  M E A S U R E M E N T ,  AND S P A T I O -  
T E M P O R A L  S U B S T I T U T I O N S  OR D I S P L A C E M E N T S .
P l A G E T  H A S  D E V I S E D  A S E R I E S  OF C H I L D R E N ’ S T A S K S  T H A T  
P R O V I D E  C L U E S  TO S U C C E S S I V E  L E V E L S  OF D E V E L O P M E N T  I N A C H I E V ­
I N G  B OT H L O G I C A L  AND I N F R A L O G  I CA L  G R O U P I N G S .  F o U R  OF T H E S E  
C O G N I T I V E  T A S K S ,  TWO D E A L I N G  W I T H  I N F R A L O G  I C A L ,  H A P T I C  P E R ­
C E P T I O N  A ND L I N E A R  O R D E R ,  AND TWO D E A L I N G  W I T H  L O G I C A L  
G R O U P I N G S ,  C O N S E R V A T I O N  OF D I S C R E T E  Q U A N T I T Y  ( n U M B E r ) AND  
C O N S E R V A T I O N  OF C O N T I N U O U S  Q U A N T I T Y ,  A P P E A R  TO H A V E  R E L E ­
V A N C E  F OR S P O N T A N E O U S  W R I T I N G .  ( S E E  T A B L E  I )
I n  R E P O R T I N G  ON R E S E A R C H  R E G A R D I N G  T H E  C H I L D ’ S CO N ­
C E P T I O N S  OF S P A C E ,  P l A G E T  AND I N H E L D E R  ( 1 9 6 7 )  H A V E  D E L I N E A T E D  
T H E  S U B S T A G E S  OF D E V E L O P M E N T  I N P E R F O R M I N G  TWO OF T H E  I N F R A ­
LOG I CA L  T A S K S ,  ONE M E A S U R I N G  H A P T I C  P E R C E P T I O N  ( t H E  R E C O G N I ­
T I O N  OF S H A P E  FROM K I N E S T H E T I C  I N F O R M A T I O N )  A ND ONE A S S E S S I N G  
T H E  c h i l d ’ s  a b i l i t y  TO G E N E R A T E  A P R E S C R I B E D  L I N E A R  ORDE R 
W I T H  O B J E C T S .
A n  A N A L Y S I S  OF C H I L D R E N ’ S P R O T O W R I T I N G  S U G G E S T S  T H A T  
B O T H  H A P T I C  P E R C E P T I O N  AND L I N E A R  ORDE R P L A Y  A P A R T  I N T H E  
c h i l d ’ s  A B I L I T Y  TO W R I T E  S P O N T A N E O U S L Y  U S I N G  F ORMS  OF I N V E N ­
T E D  S P E L L I N G S  R E F L E C T I V E  OF T H E  C H I L D ’ S L I N G U I S T I C  K N O W L E D G E .
T h e  A B I L I T Y  TO D I S C R I M I N A T E  L E T T E R  S H A P E S  S E E M S  TO 
BE R E L A T E D  TO A H A P T I C  AS WE L L  AS A V I S U A L  D I M E N S I O N .  A. R.
L u r i a  ( I 9 6 0 ) ,  A R u s s i a n  p s y c h o l o g i s t ,  h a s  r e p o r t e d  t h a t  y o u n g
C H I L D R E N  L E A R N  S H A P E S  MORE Q U I C K L Y  I F  T H E Y  A RE  A B L E  TO F E E L
TABLE I
STAGES OF DEVELOPMENT
S t a g e s  o f  
D e v e l o p m e n t
H A P T I C  
P e r c e p t i o n L i n e a r  ORDER
C o n s e r v a t i o n  o r  
D I s c R E T E  Qu a n t i t  i e s
STAGE I 
( B e l o w  T h r e s h o l d )
No E X P L O R A T IO N .  R u bs
O B J E C T  B E T WE E N  P A L M S .
P a s s i v e  e x a m i N A T I O N ,
C a n  S E L E C T  o b j e c t s , 
B UT  O N L Y  P A R T I A L  
O R D E R .
U n a b l e  t o  m a k e
E Q U I  V A L E N T  S E T S .
STAGE 2  
( T h r e s h o l d )
G r a s p s  o b j e c t , f e e l s  
I T ,  t u r n s  i t  a r o u n d , 
c o n t e n t  w i t h  F I R S T  
h a p h a z a r d  C E N T R A ­
T I O N .  N o D E C E N T R A ­
T I O N .  M o r e  t h a n  6 
E R R O R S .
C a n  ORDER O B J E C T S  
WHEN P L A C E D  D I R E C T L Y  
B EL O W M O D E L ,
C a n  m a k e  e q u i v a l e n t
S E T S  B UT  T H I N K S  T H A T  
Q U A N T I T I E S  ARE 
CH A N G E D  WHEN A P P E A R ­
ANCE I S  C H A N G E D .
STAGE 3 
( F i r s t  L e v e l  
ABO VE T h r e s h o l d )
O b j e c t s  a r e  r e c o g ­
n i z e d  BY T O P O L O  G I C A L  
r e l a t i o n s h i p s . C h i l d  
F E E L S  t w o  s i d e s  OF  
p e r i m e t e r  b y  p r e s s ­
i n g  EDGE W I T H  P A L M S .  
8 OR L E S S  E R R O R S .
C a n  o r d e r  o b j e c t s  
WHEN P L A C E D  TO ONE  
S I D E  B UT  s t i l l  HAS  
T R O U B L E  R E V E R S I N G  
O R D E R .
C a n  c o n f i r m  t h a t  
h o r i z o n t a l l y  r e a r ­
r a n g e d  S E T S  ARE  
S T I L L  T H E  SAME BUT  
MU S T  COUNT a n d / o r  
C A N N O T  G I VE RE A SON  
WHY T H E Y  A R E .  MAY  
S T I L L  BE CO N F U S E D  BY 
V E R T I C A L  R E A R R A N G E ­
M E N T  a n d  t h i n k  T H A T  
T H E Y  ARE NOT T HE
s a m e .
S T A G E  4  
( T r a n s i t i o n )
R e v I EW A F T E R  E A R L Y  
E X P L O R A T I O N  C O M P L E T E  
TH O U G H  H E S I T A N T  AND 
I N  ONE D I R E C T I  ON
O N L Y ,  E x p l o r a t i o n
I S  NOW W I T H  F I N C E R  
R A T H E R  T H A N  P A L M S .  A 
FEW C H I L D R E N  MAY 
HA V E  A C H I E V E D  S Y S ­
T E M A T I C  E X P L O R A T I O N  
B UT  S T I L L  C O N T I N U E  
TO M A K E  I D E N T I F I C A ­
T I O N  E R R O R S .  3  OR 
L E S S  E R R O R S ,
C a n  M A I N T A I N  C O R R E S ­
PON D E N C E  B ET WE EN  
C I R C U L A R  a n d  L I N E A R
O R D E R ,  A l s o  c a n  r e ­
v e r s e  ORDER A F T E R  
MANY T R I A L  A P P R O X  I MA 
M A T I O N S  AND J U D G ­
M E N T S .
C a n  c o n f i r m  t h a t
HOP I 2 0 N T A L L Y  R E A R ­
RA NG E D S E T S  ARE 
S T I L L  T HE  SAME W I T H ­
OUT C O U N T I N G  BUT  
C A N ' T  T E L L  WHY,  A l SO
m a y  s t i l l  h a v e  t o
COUNT VERT  I C A L L Y  
A R R A N G E D  S E T .
STAGE 5 
( M a t u r e )
S y s t e m a t i c  e x p l o r a ­
t i o n , A l l  c h o i c e s
ARE C O R R E C T .
C a n  d o  A L L  O R D E R I N G  
a n d  R E V E R S A L S  W I T H ­
OUT D I F F  I C U L T V ,
C a n  C O N F I R M  t h a t
S E T S  ARE S T I L L  THE  
SAME W I T H O U T  C O U N T ­
I NG a n d  c a n  t e l l
WHY .
T a b l e  I , Co n t i n u e d
C o n s e r v a t i o n  o f  
C o n t i n u o u s  Q u a n t i t i e s
G r a p h i c
R E P R E S E N T A T  I ON S e g m e n t â t i o n I N V E N T E D  S p e l l i n g
WHEN e q u i v a l e n t  S E T S  
A R E  M A D E ,  C H I L D  
T H I N K S  A MO U N T S  ARE  
c h a n c e d  w h e n  a p p e a r ­
a n c e  I S  C H A N G E D .  
C A N ' T  G I V E  n : A S O N ,
M a n o a l a s , s u n s . C a n n o t  c l a p  s y l l a -  
G L E S  OR I D E N T I F Y  
I N I T I A L  S O U N D S ,
C a n n o t  w r i t e  l e t t e r  
TO l a b e l  p i c t u r e  
a n d / o r  s e l e c t s  m o v ­
a b l e  L E T T E R S  r a n d o m ­
l y  a n d  p l a c e s  i n  a n y  
O R D E R .
S t i l l  t h i n k s  a m o u n t s  
A R E  c h a n g e d  w h e n  A P ­
P E A R A N C E  I S  CHANGED  
AND G I VES R E A S O N S  
I N V O L V I N G  ONE D I M E N ­
S I O N .
H u m a n s  a n d / o r  a  r e ­
p r e s e n t a t i o n  o f  
S O M E T H I N G  r e a l  T H A T  
I S  u s u a l l y  I D E N T I ­
F I E D  A F T E R  T H E  F A C T ,
C a n  I D E N T I F Y  2  OR 3  
I T E M S  I N  AN 8 - I T E M  
C O L L E C T I O N  WHEN I N I -  
T I A L  s o u n d  c u e  i s
c  I Y E N ,  C a n  C L A P  2 -
S Y L L A B L E  WORD.
C a n  W R I T E  F I R S T  L E T ­
T E R  I N  WORD.  L e t t e r  
R E P R E S E N T S  WHOLE 
WORD.
S t i l l  t h i n k s  a m o u n t s
a r e  CHA NGE D WHEN A P ­
P E A R A N C E  I S  c h a n g e d , 
B U T  I S  NOT I C I N G  TWO 
D I  MENS I O N S ,
A N I M A L S ,  V E H I  C L E S , 
B U I L D I N G S ;  E T C . , 
DRAWN W I T H  I N T E N T  
TO R E P R E S E N T .
C a n  i d e n t i f y  a l l
I T E M S  I N  8 - I T E M  C O L ­
L E C T I O N  WHEN I N I T I A L  
SOUND CUE I S  G I V E N .  
C a n  c l a p  2  o r  3  s y l ­
l a b l e s  A N O / o R  CAN 
I D E N T  I F Y  A FEW O B ­
J E C T S  I N  NE A R E N V I ­
RONMENT WHEN SOUND 
CUE I S  G I V E N .
W R I T E S  L E T T E R S  FOR 
F I R S T  AND L A S T  S O U N D S ,
S o m e t i m e s  l o n g  v o w e l s  
( l e t t e r  n a m e s ) a r e  i n ­
c l u d e d , B UT  SOME  
S OU NDS  ARE S T I L L  O M I T ­
T E D .
S a y s  a m o u n t s  a r e  n o t
CHA NG E D WHEN A P P E A R ­
A N C E S  A R E  c h a n g e d  
B U T  CAN * T  G I V E  
R E A S O N .
M a n y  o b j e c t s  i n  p i c ­
t u r e s  W I T H  SOME E V I ­
D E N C E  OF  O V E R A L L  D E ­
S I G N  ( s c a l e ,  b a l a n c e ,  
p l a c e m e n t , E T C , ) .
C a n  I D E N T I F Y  o b j e c t s  
WHEN I N I T I A L  SOUND 
CUE S  ARE G I VEN AND 
CAN G I VE SOUND CUES 
FOR I N I T I A L  S O U N D S , 
I N  8 - O B J E C T  C O L L E C ­
T I O N .  C a n  A LSO g i v e  
SOUND CUES FOR A FEW 
O B J E C T S  I N  E N V I R O N -
W R I T E S  l e t t e r s  FOR  
F I R S T ,  M I D D L E  AND
L A S T  S O U N D S ,  Pl a c e ­
m e n t  OF VOWE L S  I S  
S O M E T I M E S  CORRE CT  
B UT  VOWEL S P E L L  I NC  
I S  U S U A L L Y  I N C O R ­
R E C T ,  N a s a l s  a r e  
O F T E N  O M I T T E D  I N  
S P E L L  1NG,
K n o w s  a m o u n t s  h a v e  
NOT CHA NGE D AND CAN 
G I VE R E A S O N S .
N O T I C E A B L E  O V E R A L L  
D E S I G N  E L E M E N T S ,
A d v a n c e d  p i c t o r i a l
D E P I C T I O N ,
C a n  DO A L L  OF T H E  
A B O V E ,  CAN G I V E  I N I ­
T I A L  SOUND CUES FOR  
MA NY  O B J E C T S  I N  E N­
V I R O N M E N T ,  C a n  c l a p  
1 ,  2 ,  AND 3  S Y L L A ­
B L E S .
S I GHT WORDS A P P E A R  
C O R R E C T L Y  S P E L L E D  
( t h e , w a s , Y OU,
E T C ,  ) . D I  g r a p h s  ARE  
USED ( t H,  W H , CH,
S h ) v o w e l  P L A C E M E N T  
I S  CO RRE CT  BUT  
S P E L L I N G  MAY BE I N ­
A C C U R A T E  S T I L L .
C h i l d  h a s  b e g u n  t o  
R E A D .
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AS W E L L  AS S E E  THEM' .  D r . M A R I A  M O N T E S S O R I  ( 1 9 6 4 )  N O T E D  T H A T  
Y OUNG C H I L D R E N  R E M E M B E R  L E T T E R  S H A P E S  AND T H E I R  A S S O C I A T I O N S  
TO S O U N D S  MORE  y U i c K L Y  I F  T H E Y  CAN T R A C E  O V E R  T H E  L E T T E R S  OR 
H O L D  C U T - O U T  L E T T E R S  I N T H E I R  H A N D S .  S h E T E R M E D  T H I S  A " M U S ­
C U L A R  M E M O R Y . "  Y o u n g  c h i l d r e n  o f t e n  a r e  o b s e r v e d  t r a c i n g
L E T T E R  S H A P E S  I N  T H E  A I R  OR I N T H E I R  H A N D S  WHEN T H E Y  A RE  F I R S T  
L E A R N I N G  TO R E A D .  T H I S  H A P T I C  D I S C R I M I N A T I O N  OF S H A P E S  WOULD 
A P P E A R  TO BE AN I M P O R T A N T  C O M P O N E N T  OF T H E  Y OUNG C H I L D ' S  A B I L ­
I T Y  TO W R I T E  WH E T H E R  W I T H  A P E N C I L  OR W I T H  C U T - O U T  L E T T E R S .
T h e  R E L A T I O N S H I P  OF L I N E A R  O R D E R  TO P R O T O W R I T I N G  I S  
Q U I T E  D I R E C T .  A R E C O G N I T I O N  OF T H E  N E E D  FOR A P R E C I S E  ORDE R 
I N R E P R E S E N T I N G  T H E  S O U N D S  HE A R D  T H R O U G H  A C O N S T R U C T E D  S E ­
Q UE NC E  OF L E T T E R  S Y M B O L S  I S  T H E  E S S E N C E  OF T H E  A B I L I T Y  TO
E NGA GE  I N S U C C E S S F U L  P R O T O W R I T I N G  BY Y OUNG C H I L D R E N .  No
M A T T E R  T H A T  T H E  L E T T E R S  CHOS E N MAY N O T  BE T H O S E  OF T H E  A D U L T  
O R T H O G R A P H Y  OF T H E  C U L T U R E ,  T H E  S E Q U E N C E  OF S O UND S  AND T H E  
R E G U L A R I T Y  OF T H E I R  L E T T E R  R E P R E S E N T A T I O N S ,  B A S E D  ON T H E  
C H I L D ' S  I M P L I C I T  K N O WL E D G E  OF T H E  P H O N O L O G Y  OF T H E  M O T H E R  
T O N G U E ,  A RE  E V I D E N C E  T H A T  L I N E A R  O R D E R  I S  A M A J O R  C O M P O N E N T  
OF E A R L Y  S P O N T A N E O U S  W R I T I N G .
I n T H E  D E V E L O P M E N T  OF T H E  L O G I C A L  S T R U C T U R E S ,  TWO OF
P i a g e t ' s  c o n s e r v a t i o n  t a s k s ,  o n e  d e a l i n g  w i t h  t h e  c o n s e r v a ­
t i o n  OF C O N T I N U O U S  Q U A N T I T Y  ( s U B S T A N C e )  AND T H E  O T H E R  W I T H  
c o n s e r v a t i o n  o f  D I S C R E T E  Q U A N T I T Y ,  S E E M P A R T I C U L A R L Y  R E L A T E D  
TO P R O T O W R I T I N G .  A s  Z u T T E L L  HAS S U G G E S T E D  I N  H I S  R E S E A R C H ,
P i a g e t ' s  d e s c r i p t i o n  o f  t h e  m o v e m e n t  f r o m  a n  e g o c e n t r i c
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V I E W P O I N T  OF T H E  WORLD TO A MORE D E C E N T E R E D  V I E W  I N W H I C H  
T H E  C H I L D  F I R S T  L E A R N S  TO F O C U S  ON A S U C C E S S I O N  OF C E N T E R S  
OR V A R I A B L E S  AND T H E N  G R A D U A L L Y  B E C O M E S  A B L E  TO I N T E G R A T E  
T H E S E  S U C C E S S I V E  " C E N T E R I N G S "  I N T O  A C O H E S I V E  R E V E R S I B L E  
S Y S T E M  OF C O M P E N S A T I O N S  AND R E C I P R O C I T I E S ,  A P P E A R S  TO H A V E  
I M P O R T A N T  C O R R E L A T I O N S  W I T H  T H E  S T A G E S  OF P R O T O W R I T I N G  
( Z u T T E L L ' s  I N V E N T E D  S P E L L I N G S ) .  P A U L ' S  D E S C R I P T I O N S  OF T H E  
S T A G E S  OF I N V E N T E D  S P E L L I N G  T H A T  S HE O B S E R V E D  I N HER OWN 
C L A S S R O O M ,  A L S O  B E A R  A S T R I K I N G  R E S E M B L A N C E  TO T H E  D E S C R I P ­
T I O N S  OF T H I S  D E C E N T E R I N G  P R O C E S S  G I V E N  BY P l A G E T  ( 1 9 7 6 ) .
( S e e  T a b l e  2 )
A l t h o u g h  t h e  d e c e n t e r i n g  p r o c e s s  i s  i n v o l v e d  i n  t h e
A C Q U I S I T I O N  OF A L L  T H E  C O N S E R V A T I O N S  ( Q U A N T I T I E S ,  A R E A ,  V O L ­
U M E ,  AND w e i g h t ) ,  t h e  C O N S E R V A T I O N S  OF Q U A N T I T I E S ,  B O T H  CO N ­
T I N U O U S  A ND D I S C R E T E ,  A RE  AMONG T H E  E A R L I E S T  TO BE A C H I E V E D  
AND B E G I N  TO A P P E A R  I N A FEW C H I L D R E N ,  A T  A R O U N D  F I V E  Y E A R S
OF A G E . *  S i n c e  t h e s e  p a r t i c u l a r  c o n s e r v a t i o n s  a p p e a r  t o  r e ­
q u i r e  A T  L E A S T  A M I N I M A L  L E V E L  OF D E C E N T E R I N G  I N  OR D E R  TO 
O C C U R ,  T H E  P O S S I B I L I T Y  T H A T  T H E  S A ME  U N D E R L Y I N G  C O G N I T I V E  
S T R U C T U R E S  A R E  I N V O L V E D  I N A C H I E V I N G  B O T H  T H E  C O N S E R V A T I O N  
OF Q U A N T I T I E S  AND P R O T O W R I T I N G  I S  S U G G E S T E D .
A n o t h e r  c o m p o n e n t  o f  p r o t o w r i t i n g  t h a t  i s  b e i n g  e x ­
a m i n e d  F OR I T S  c o g n i t i v e  I M P L I C A T I O N S  I S  T H E  N O T I O N  OF L I N ­
G U I S T I C  A W A R E N E S S .  T h E T E RM L I N G U I S T I C  A W A R E N E S S  WAS F I R S T
A v e r a g e  a g e  f o r  7 5 ^  a t t a i n m e n t  o f  t h i s  c o n s e r v a t i o n  
I S  8 4  M O N T H S  I N  O k l a h o m a  C i t y  S c h o o l  D i s t r i c t  ( R e n n e r , 1 9 7 3 ) ;  
7 2  M O N T H S  a t  C a S A D Y  S c H O O L .
TABLE 2
C o n c r e t e  T h i n k i n g  O p e r a t i o n s P r o t o w r i t i n g  S t a g e s
P r e c o n c e p t u a l  S u b p e r i o d  2 - 4  Y e a r s  
C h i l d r e n ' s  p r e c o n c e p t s - n o t i o n s  a t t a c h e d
T O  F I R S T  V E R B A L  S I G N S  ( M I D W A Y  B ET WE EN  
G E N E R A L I T Y  OF C O N C E P T  AND I N D I V I D U A L I T Y  
OF I T S  e l e m e n t s ) .
S t a g e  I
C h i l d  m a y  w r i t e  o w n  n a m e  a n d / o r  p u t  a
L E T T E R  I N  A P I C T U R E  B U T  T H E R E  I S  NO 
E V I D E N C E  OF S OU N d / l E T T E R  A S S O C I A T I O N .
I n t u i t i v e  S u b p e r i o d  4 - 6  Y e a r s
C h i l d  f o c u s e d  o n  h o s t  s a l i e n t  a t t r i ­
b u t e s ,  I G N O R E S  T H E  R E S T .  C H I L D ' S  
T H I N K I N G  I S  O N E - D I R E C T I O N A L  B U T  GOAL  
O R I E N T E D .
S t a g e  g
C h i l d  u s e s  o n e  l e t t e r  t o  r e p r e s e n t
I N I T I A L  SOUND O N L Y .  T H E  L E T T E R  S T A N D S  
FOR WHOLE WORD OR I D E A .
C h i l d  i s  a w a r e  o f  t h e  i n i t i a l  a n d
F I N A L  S T A G E S  OF AN A C T I O N ,  B U T  I S  NOT  
Y E T  AWARE OF T H E  I N T E R M E D I A T E  OR 
T R A N S F O R M I N G  S T E P S .
C h i l d  i s  a b l e  t o  p e r f o r m  a  t r u e  m e n t a l
E X P E R I M E N T  BY S Y M B O L I Z I N G  A S E Q U E N C E  
OF A C T I O N S .
S t a g e  3
C h i l d  w r i t e s  l e t t e r  f o r  f i r s t  a n d  l a s t
C O N S O N A N T  S O U N D S ;  A L S O  VOWELS T H A T  S AY 
T H E I R  N A M E S .
C h i l d  c a n  a l t e r n a t e  c e n t r a t i o n s  b u t  
CA NNO T  I N T E G R A T E  T HE M ( S U C C E S S I V E  
R E G U L A T I O N S  W I T H  S U C C E S S I V E  C E N T R A -  
T I O N s ) .
S t a g e  4
C h i l d  b e g i n s  t o  i n s e r t  v o w e l s  i n t o  
WORDS A L T H O U G H  NO C O N S I S T E N C Y  I N  VOWEL  
C H O I C E  13  E V I D E N T .  VOWEL P L A C E M E N T  I S  
C O R R E C T .
E a r l y  C o n c r e t e  O p e r a t i o n s  
C h i l d  i s  a b l e  t o  r e l a t e  d i f f e r e n t
A S P E C T S  o f  CHA NG E  ( C O M P E N S A T I O N ) .
C h i l d  t a k e s  o t h e r ' s  v i e w p o i n t s  i n t o  
A C C O U N T .  C h i l d  e s t a b l i s h e s  i n v a r i ­
a n c e s .
S t a g e  5
D i g r a p h s  s u c h  a s  c h ,  s h , t h , b e c i n  t o  
A P P E A R .  C h i l d r e n  h a v e  b e q u n  t o  r e a d  a s  
WE L L  AS  W R I T E .  S i G H T  V O C A B U L A R Y  WORDS 
S UCH AS WA S ,  S A W ,  H O U S E ,  E T C . ,  ARE 
S P E L L E D  C O R R E C T L Y .  C H I L D R E N ' S  W R I T I N G S  
T E N D  TO BE L O N G E R  S I N C E  E N C O D I N G  I S  
MORE R A P I D .
A l t h o u g h  t h e  d e s c r i p t i o n s  o f t h e  c h i l d ' s  l o g i c  i n  t h e  l e f t  h a n d  c o l u m n  ( P i a g e t , 
1 9 7 6 ,  T h e  P s y c h o l o g y  o f  I n t e l l i g e n c e ) c e r t a i n l y  d i d  n o t  h a v e  p r o t o w r i t i n g  i n  m i n d  w h e n
W R I T T E N ,  o n e  I S  S T R U C K  BY THE C O R R E S P O N D E N C E S  B E T WE E N T H E  TWO S E T S  OF D E S C R I P T I O N S .
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US E D BY M a t t i n g l y  ( 1 9 7 2 )  t o  d e s c r i b e  a c o n s c i o u s  a w a r e n e s s
OF C E R T A I N  A S P E C T S  OF L A N G U A G E  T H A T  S E E M S  TO BE A N E C E S S A R Y  
C O M P O N E N T  OF L E A R N I N G  TO W R I T E  AND TO R E A D .  A n E X A M P L E  OF  
L I N G U I S T I C  A W A R E N E S S  M I G H T  BE T H E  R E C O G N I T I O N  T H A T  B A T  AND  
B O A T  B OT H B E G I N  W I T H  T H E  S AME S O U N D .  T h I S  A B I L I T Y  TO A N A L Y Z E  
C O N S C I O U S L Y  O N E ' S  OWN L A N G U A G E  I N T O  D I S C R E T E  S OUND S E G M E N T S ,  
W H I C H  WAS M E N T I O N E D  I N  T H E  P R E V I O U S  S E C T I O N ,  S U G G E S T S  T HE  
N E C E S S I T Y  OF A D E C E N T E R I N G  P R O C E S S  ( F O C U S I N G  ON S U C C E S S I V E  
S OUND S E G M E N T S  I N A WORD R A T H E R  T H A N  P E R C E I V I N G  I T  I N A H O ­
L I S T I C  w a y ) a n a l o g o u s  t o  t h a t  n e c e s s a r y  t o  a c h i e v e  t h e  e a r l y
C O N S E R V A T I O N S .
A l t h o u g h  P i a g e t  ( 1 9 7 6 )  h a s  n o t  d e a l t  w i t h  l i n g u i s t i c
A W A R E N E S S  AS S U C H ,  HE HA S  E X P L O R E D  T H E  P R O C E S S  T H R O U G H  W H I C H  
C O G N I Z A N C E  OF T H E  C H I L D ' S  OWN A C T I V I T Y  I S  A C Q U I R E D .  H i S  V I E W  
I S  T H A T  C O G N I Z A N C E  OF O N E ' S  OWN A C T I V I T Y ,  L I K E  O T H E R  A S P E C T S  
OF I N T E L L I G E N C E ,  I S  C O N S T R U C T E D .  H e T R A C E S  I T S  D E V E L O P M E N T  
T H R O U G H  A S U C C E S S I O N  OF L E V E L S  FROM T H E  E A R L Y  " P R A C T I C A L  I N ­
T E L L I G E N C E "  D U R I N G  W H I C H  T H E  C H I L D  M O N I T O R S  H I S  OWN MOTOR  
A C T I V I T Y  AND A D J U S T S  H I S  A C T I O N S  TO A C C O M P L I S H  A T A S K ,  TO 
T H E  F I N A L  L E V E L  OF T H I S  C O N S T R U C T I O N ,  AT  T E N OR E L E V E N  Y E A R S  
OF A G E ,  WHEN T H R O U G H  R E F L E C T E D  A B S T R A C T I O N S ,  W H I C H  A RE CON­
S C I O U S  P R O D U C T S  OF T H E  E A R L I E R  R E F L E X I V E  A B S T R A C T I O N S ,  COG­
N I Z A N C E  B E G I N S  TO BE E X T E N D E D  I N T O  A R E F L E C T I O N  OF T H O U G H T  
ON I T S E L F .
A n o t h e r  a s p e c t  o f  i n t e l l e c t u a l  d e v e l o p m e n t , d e l i n ­
e a t e d  BY P i a g e t , t h a t  s u g g e s t s  i t s e l f  f o r  f u r t h e r  e x a m i n a ­
t i o n  I N r e g a r d  t o  p r o t o w r i t i n g  i s  P i a g e t ' s d i f f e r e n t i a t i o n
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B E T W E E N  O P E R A T I V E  AND F I G U R A T I V E  K N O W L E D G E .  T h E  D I S T I N C T I O N  
T H A T  P l A G E T  HA S  MA DE  B E T W E E N  T H E  TWO T Y P E S  OF K N O WL E D G E  I S 
B A S I C A L L Y  A D I S T I N C T I O N  B E T W E E N  T H E  A S S I M I L A T O R Y  OR T R A N S ­
F O R M I N G  A C T I V I T Y  OF T H E  F OR ME R AND T H E  A C C O M M O D A T O R Y  OR 
S T A T I C  R E P R E S E N T A T I O N A L  ( R E - P R E S E N T  I N c )  N A T U R E  OF T H E  L A T ­
T E R .  I n P i a g e t ’ s  v i e w ,  o n l y  o p e r a t i v e  a c t i v i t i e s  a r e  c o n ­
s t r u c t i v e  I N  N A T U R E  AND P R O V I D E  A N E C E S S A R Y  C O G N I T I V E  F R A M E ­
WORK FOR F I G U R A T I V E  K N O W L E D G E .  P l A G E T ,  T H E R E F O R E ,  R E G A R D S  
O P E R A T I V E  A C T I V I T I E S  AS MORE F U N D A M E N T A L  AND I M P O R T A N T  T H A N  
F I G U R A T I V E  A C T I V I T I E S .  ( I 9 7 0 )
R e c e n t l y ,  h o w e v e r ,  P i a g e t  ( 1 9 7 6 )  h a s  q u o t e d  H e r m i n e  
S i n c l a i r ,  o n e  o f  h i s  G e n e v a n  c o l l a b o r a t o r s ,  a s  r e p o r t i n g  o n  
a v e r b a l  t r a i n i n g  e x p e r i m e n t  t h a t  s h e  c a r r i e d  o u t  i n  a n  a t ­
t e m p t  TO a c c e l e r a t e  t h e  a c q u i s i t i o n  o f  S E R I A T I O N  AND T H E
E A R L Y  C O N S E R V A T I O N S .  I N T H E  R E P O R T ,  S I N C L A I R  H A S  S U G G E S T E D  
T H A T  I N  T H I S  E X P E R I M E N T ,  A L I N G U I S T I C  E X E R C I S E ,  T H O U G H  A P ­
P A R E N T L Y  O N L Y  V E R B A L  S I N C E  T H E  S U B J E C T  H A N D L E D  N O T H I N G ,  CAN 
I N  T H E  P A R T I C U L A R  I N S T A N C E  OF S E R I A T I O N  C O N S T I T U T E  AN " O P E R -  
A T O R Y ”  E X E R C I S E .  T H I S  I S  I N  C O N T R A S T  TO T H E  " F I G U R A T I V E ”  
C H A R A C T E R  T H A T  P l A G E T  P R E V I O U S L Y  HAS A S S I G N E D  TO L A N G U A G E  
A C T I V I T I E S  P R I O R  TO T H E  B E G I N N I N G  OF T H E  F O R M A L  O P E R A T I O N A L  
S T A G E .
I t  i s  T H E  P R E M I S E  OF T H I S  R E S E A R C H E R  T H A T  P R O T O W R I T ­
I N G  ( i n v e n t e d  s p e l l i n g ) a l t h o u g h  a  L A N G U A G E  A C T I V I T Y  AND R E ­
P R E S E N T A T I O N A L  I N  ONE S E N S E ,  I S  A L S O ,  I N P l A G E T I  AN T E R M S ,  AN 
O P E R A T I V E  R A T H E R  T H A N  A F I G U R A T I V E  A C T I V I T Y  B E C A U S E  OF T HE
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I N  VE NT  I V C ,  C O N S T R U C T  I VC N A T U R E  0 C T HC T A S K .  I T I S  F U R T H E R  
H Y P O T H E S I Z E D  T H A T ,  FOR T H I S  R E A S O N ,  I T S  S U C C E S S I V E  S T A G E S ,
AS D E S C R I B E D  BY R E A D ,  C H O M S K Y ,  Z u T T E L L  AND P A U L ,  W I L L  CO R ­
R E L A T E  W I T H  S T A G E S  OF C O G N I T I V E  A C T I V I T I E S  SUCH AS S E R I A T I O N  
AND C O N S E R V A T I O N  P R E V I O U S L Y  I D E N T I F I E D  AS O P E R A T I V E  BY 
P l A G E T .
P R E D I C T I O N S
S e v e r a l  p r e d i c t i o n s  b a s e d  u p o n  t h e o r e t i c a l  a s s u m p ­
t i o n s  R E G A R D I N G  T H E  N A T U R E  OF S P O N T A N E O U S  P R O T O W R I T I N G  AND 
I T S  R E L A T I O N S H I P  TO E A R L I E R  U N I V E R S A L  P R E A D A P T E D  S Y S T E M S  
H A V E  B E E N  MA D E  BY T H I S  R E S E A R C H E R .  A P R O C E D U R E  HA S  B E E N  D E ­
V E L O P E D  AND I M P L E M E N T E D  I N  ORDE R TO T E S T  T H E S E  H Y P O T H E S E S .
T h e  A S S U M P T I O N S  a r e  a s  f o l l o w s :
1.  W R I T I N G  HAS E V O L V E D  AS A NEW S Y S T E M  C O N S T R U C T E D  FROM 
OL D S Y S T E M S .  T H E S E  O L D S Y S T E M S  I N C L U D E  S P O K E N  L A N ­
GUA GE  AND G R A P H I C  R E P R E S E N T A T I O N .
2 .  W R I T I N G  I S  A H I G H L Y  A D A P T I V E  L I N G U I S T I C  A C T I V I T Y  OF 
HU MA N S  B E C A U S E  I T  P R O V I D E S  MORE  E F F E C T I V E  C O M M U N I C A ­
T I O N  W I T H O U T  T H E  R E S T R I C T I O N S  OF T I M E  OR C O N T E X T .
I t  a l s o  E X P A N D S  F U N C T I O N A L L Y  T H E  HUMA N MEMORY C A ­
P A C I T Y .
3 .  C h i l d r e n ' s  s p o n t a n e o u s  p r o t o w r i t i n g  r e p r e s e n t s  t h e
" r e  I N V E N T  I o n ”  o f  A H I G H L Y  A D A P T I V E  S Y S T E M  T H R O U G H  
T H E  I N T E G R A T I O N  OF OL D S Y S T E M S  I N  A T I G H T L Y  C O N ­
S T R A I N E D  T A S K  W H I C H  I S  T H E  M A P P I N G  OF S P O K E N
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L A N G U A G E  ONT O A C U L T U R A L L Y  S P E C I F I C ,  S E Q U E N T I A L ,  
W R I T T E N ,  L I N G U I S T I C  C O D E ,  T h I S  R E I N V E N T I O N  P R O C E S S  
OF C H I L D R E N  MAY P R O V I D E  A MO D E L  F OR T H E  O R I G I N A L  I N ­
V E N T I O N  OF W R I T T E N  L A N G U A G E  I N  H U M A N S ,  A ND T H E  H I S ­
T O R I C A L  R E C OR D  DOE S  SE E M TO C O N F I R M  P A R A L L E L S  B E T WE E N  
T H E  S E Q U E N C E  OF S T A G E S  I N  T H E  D E V E L O P M E N T  OF  W R I T I N G  
I N  H U M A N S  A ND T H E  S E Q U E N C E  OF S T A G E S  I N T H E  S P O N T A ­
N E O U S  P R O T O W R I T I N G S  OF I N D I V I D U A L  C H I L D R E N .
4 .  T h e  a b i l i t y  t o  e n c o d e  t h e  s p o k e n  l a n g u a g e  o f  a  c u l ­
t u r e  I N T O  a  v i s i b l e  c o d e  I S  A C O M P E T E N C Y  A V A I L A B L E  
TO A L L  H U M A N S  S I N C E  I T  I S  A C O O R D I N A T I O N  OR S Y N T H E S I S  
OF TWO U N I V E R S A L  B E H A V I O R S .  H O W E V E R ,  T H I S  B E H A V I O R  
W I L L  BE E X P R E S S E D  O N L Y  WHE RE  T H E  C U L T U R A L  E N V I R O N M E N T  
S U P P O R T S  A N d / o R R E Q U I R E S  SUCH AN E N D E A V O R .
T h e  P R E D I C T I O N S  G E N E R A T E D  BY T H E S E  A S S U M P T I O N S  A RE  
AS F O L L O W S :
I .  T h r e s h o l d  l e v e l s  o f  s p o k e n  l a n g u a g e  c o m p e t e n c e  a n d
OF C O M P E T E N C E  I N  G R A P H I C  R E P R E S E N T A T I O N  W I L L  C O I N C I D E  
W I T H  T H E  B E G I N N I N G  S T A G E  OF S P O N T A N E O U S  P R O T O W R I T I N G .
T h e s e  t h r e s h o l d  l e v e l s  c a n  b e  d e s c r i b e d  a s : ( a ) t h e
D E V E L O P M E N T  OF L I N G U I S T I C  A W A R E N E S S  I N  L A N G U A G E ,  AND  
( b ) t h e  D E V E L O P M E N T  OF I N T E N T I O N  I N  G R A P H I C  R E P R E S E N ­
T A T  1 ON .
L i n g u i s t i c  a w a r e n e s s  i m p l i e s  t h e  c a p a c i t y  t o
S T E P  b a c k  AND L OOK  O B J E C T I V E L Y  A T  O N E ' S  OWN L A N G U A G E  
L E A D I N G  TO T H E  C A P A C I T Y  TO A N A L Y Z E  WORDS I N T O
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S E P A R A T E  C O M P O N E N T S  OF S Y L L A B L E S  AND S O U N D S .
I n t e n t i o n a l  r e p r e s e n t a t i o n  i m p l i e s  t h e  c a p a c i t y
TO US E  SOME G R A P H I C  M E A N S  ( D R A W I N G ,  M O D E L I N G ,  E T C . )  
W I T H  T H E  I N T E N T  TO R E P R E S E N T  A R E A L  O B J E C T  OR E V E N T .
2 .  T h e  a p p e a r a n c e  a n d  s e q u e n c e  o f  s t a g e s  o f  p r o t o w r i t i n g
I N  Y OUNG C H I L D R E N  W I L L  C O I N C I D E  W I T H  T H E  A P P E A R A N C E  
AND S E Q U E N C E  OF S T A G E S  E V I D E N C E D  I N C O G N I T I V E  T A S K S  
D E S C R I B E D  BY P l A G E T  AND I n H E L D E R  ( 1 9 6 9 ,  1 9 7  I ) ( H A P T I C
P E R C E P T I O N ,  L I N E A R  O R D E R ,  C O N S E R V A T I O N S  OF D I S C R E T E  
AND C O N T I N U O U S  Q U A N T I T I E S )  B E C A U S E  T H E S E  D I F F E R E N T  
B E H A V I O R A L  C O M P E T E N C I E S  A RE A S S U M E D  TO S H A R E  U N D E R ­
L Y I N G  C O G N I T I V E  S T R U C T U R E S .
T h e  p e r i o d  f r o m  f o u r  t o  f i v e  y e a r s  o f  a g e  i n  c h i l d r e n
M A R K S  T H E  B E G I N N I N G  OF A G R A D U A L  T R A N S I T I O N  I N T H I N K I N G  FROM 
A O N E - D I R E C T I O N A L ,  N O N - R E V E R S I B L E ,  E G O C E N T R I C  T Y P E  OF T H O U G H T  
TO A R E V E R S I B L E ,  D E C E N T E R E D  T H O U G H  S T I L L  C O N C R E T E - B A S E D ,  T Y P E  
OF T H O U G H T .  T h E S E Q U E N C E  OF S U B S T A G E S  I N T H E  D E V E L O P M E N T  OF 
T H E  A B O V E  NA ME D C O M P E T E N C I E S  D E N O T E  S I G N I F I C A N T  L A N D M A R K S  I N 
T H I S  T R A N S I T I O N A L  P E R I O D  W H I C H  E X T E N D S  FROM F OU R  TO A P P R O X I ­
M A T E L Y  S E V E N  Y E A R S  OF A G E .  I T  I S  P R E D I C T E D  T H A T  P A R A L L E L  
P R O G R E S S I O N S  W I L L  BE D E M O N S T R A T E D  B E T WE E N  T H E  S E Q U E N C E  OF 
P R O T O W R I T I N G  AND T H E  S E Q U E N C E  OF C O G N I T I V E  D E V E L O P M E N T  AS 
M E A S U R E D  ON T H E  D E S C R I B E D  P l A G E T I A N  T A S K S .
To T E S T  T H E S E  P R E D I C T I O N S ,  M E T H O D S  H A V E  B EEN D E V E L ­
OPED FOR E V A L U A T I N G  T H E  P A R T I C U L A R  B E H A V I O R S  AND C O M P E T E N C I E S  
T H A T  H A V E  B E E N  D E L I N E A T E D ,
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I t  i s  f u r t h e r  p r e d i c t e d  t h a t  t h e  o u t c o m e  o f  t h e s e
R E S E A R C H  P R O C E D U R E S  W I L L  C O N F I R M  T H E  S P E C I F I C  P R E D I C T I O N S ,  
AND T H A T  T H E  P R O P O S E D  M O D E L  FOR T HE  O R I G I N  OF W R I T T E N  L A N ­
GUA GE  AND I T S  R E L A T I O N S H I P  TO T H E  P HE N OME N ON  OF S P O N T A N E O U S  
P R O T O W R I T I N G ,  O B S E R V E D  I N T H E  D E V E L O P M E N T A L  S E Q U E N C E  OF 
Y OUNG C H I L D R E N ,  W I L L  H A V E  R E C E I V E D  P R E L I M I N A R Y  S U P P O R T .
CHAPTER I I 
METHOD 
S u b j e c t s
A GROUP  OF F O R T Y - E I G H T  C H I L D R E N ,  S I X T E E N  F O U R - Y E A R -  
O L D S ,  S I X T E E N  F I V E - Y E A R - O L D S ,  AND S I X T E E N  S I X - Y E A R - O L D S ,  W I T H  
E Q U A L  N U M B E R S  OF M A L E S  AND F E M A L E S  A T  EACH AGE L E V E L ,  S E R V E D  
AS S U B J E C T S  FOR T H I S  S T U D Y .  T h E S U B J E C T S  WERE S E L E C T E D  FROM 
T H E  C L A S S E S  I N  T H E  E A R L Y  C H I L D H O O D  ( P r I M A R y ) D I V I S I O N  A T
C A S A D Y  S c h o o l , a n  E p i s c o p a l  d a y  s c h o o l  ( o n e - t h o u s a n d - f i f t y -
S I  X S T U D E N T S  I N G R A D E S  P R E S C H O O L  T H R O U G H  T W E L V E )  I N O K L A H O M A
C i t y , O k l a h o m a , T h e  m a j o r i t y  o f  t h e  s c h o o l  p o p u l a t i o n  i s
FROM M I D D L E  AND U P P E R  S O C I O - E C O N O M I C  L E V E L S ,  A L T H O U G H  A 
S C H O L A R S H I P  P ROGRA M E X I S T S  A T  A L L  L E V E L S  OF T H E  S C H OO L  T H U S  
A S S U R I N G  A B R O A D E R  P O P U L A T I O N  R A N GE  T H A N  T U I T I O N  WOULD A L L O W .
C h i l d r e n  w e r e  s e l e c t e d  f r o m  t h e  c l a s s  r o s t e r s  b y  b i r t h d a t e  
I N  o r d e r  t o  p r o v i d e  a s  w i d e  a n  a g e  r a n g e  w i t h i n  e a c h  g r o u p  
AS p o s s i b l e .
M e a s u r e s  a 'n d  P r o c e d u r e s  
S e v e n  s e t s  o f  t a s k s  w e r e  g i v e n  t o  e a c h  c h i l d . E a c h
WAS S E L E C T E D  TO T E S T  A S P E C I F I C  A S P E C T  OF D E V E L O P M E N T  T H A T  
A P P E A R S  TO BE R E L A T E D  TO T H E  D E V E L O P M E N T  OF P R O T O W R I T I N G .
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O C S C R I P T I O N S  OF T H E  T A S K S  AND A R A T I O N A L E  FOR T H E I R  I N C L U S I O N  
I S  G I V E N ,
T E S T  I . T h e  f i r s t  t e s t  w a s  d e s i g n e d  t o  e v a l u a t e  t h e  
c h i l d ’ s l e v e l  o f  d e v e l o p m e n t  i n  D R A W I N G  ( G R A P H I C  R E P R E S E N T A ­
T I O N ) ,  T h e  R E A S O N  f o r  t h e  s e l e c t i o n  OF T H E  D R A W I N G  T A S K  WAS
T H E  A S S U M P T I O N ,  D E S C R I B E D  I N AN E A R L I E R  S E C T I O N ,  T H A T  T H E
c h i l d ’ s s t a g e  OF D E V E L O P M E N T  I N  D R A W I N G  WOULD H A V E  A C O N S I S ­
T E N T  R E L A T I O N S H I P  TO T H E  C H I L D ’ S S T A G E  OF D E V E L O P M E N T  ON T H E  
O T H E R  T A S K S  I N T H E  F O L L O W I N G  W A Y S :  ( A ) I T  WAS P R E D I C T E D  T H A T
T H E  c h i l d ’ s  s t a g e  OF D E V E L O P M E N T  I N  G R A P H I C  R E P R E S E N T A T I O N  
S H O U L D  BE A T  T H E  S A ME  OR A T  A H I G H E R  L E V E L  T H A N  T H E  C H I L D ’ S 
S T A G E  OF D E V E L O P M E N T  I N  P R O T O W R I T I N G  ( I N V E N T E D  S P E L L I N G )
S I N C E  I T  WAS A S S U M E D  T H A T  A T H R E S H O L D  L E V E L  I N G R A P H I C  R E ­
P R E S E N T A T I O N  ( T a b l e  I )  w o u l d  b e  a  p r e r e q u i s i t e  f o r  t h e  o c c u r ­
r e n c e  OF p r o t o w r i t i n g ; AND ( b ) t h e  R E S U L T S  OF T H E  T E S T  FOR  
G R A P H I C  R E P R E S E N T A T I O N  S H O U L D  E X H I B I T  A H I G H  L E V E L  OF C O R R E L ­
A T I O N  W I T H  T H E  R E S U L T S  OF T H E  O T H E R  T E S T S  S I N C E  I T  WAS A S ­
S UME D T H A T  COMMON C O G N I T I V E  S T R U C T U R E S  ( S O F T W A R E )  WERE P R O ­
V I D I N G  T H E  O R G A N I Z A T I O N A L  F R A ME WOR K  FOR P E R F O R M A N C E  ON A L L  
S E V E N  T E S T S .
I n T H I S  T E S T ,  EACH C H I L D  F I R S T  WAS A S K E D  TO DRAW A 
P I C T U R E ,  OF T H E I R  OWN C H O O S I N G ,  W I T H  A M A G I C  M A R K E R ,  ON A 
L A R G E  S H E E T  OF P A P E R ,  WHE N T H E  P I C T U R E  WAS C O M P L E T E D  T H E  
C H I L D  WAS A S K E D  TO L A B E L  T H E  P I C T U R E ,  ’ ’ L I K E  AN A R T I S T  W O U L D , ”  
F I R S T  V E R B A L L Y  AND T H E N ,  I F  P O S S I B L E ,  BY W R I T I N G  T H E  L A B E L  
ON T H E  P I C T U R E .
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A n a d a p t a t i o n  o f  R h o d a  K e l l o g g ’ s  s t a g e s  o f  d r a w i n g  
( T a b l e  I )  w a s  u s e d  t o  j u d g e  t h e  l e v e l  o f  g r a p h i c  r e p r e s e n t a ­
t i o n  T H A T  WAS E X E M P L I F I E D  I N  T H E  P I C T U R E .  Ï H E  S T A G E  OF P R O ­
T O W R I T I N G ,  r e f l e c t e d  b y  t h e  p i c t u r e  l a b e l i n g , A L S O  WAS E V A L ­
U A T E D  AND R E C O R D E D  AS A P A R T  OF  T H E  P R O T O W R I T I N G  T E S T  ( s E E
T a b l e  1 ) .
T e s t  2 . A s e c o n d  t e s t , a d m i n i s t e r e d  t o  e a c h  o f  t h e
C H I L D R E N ,  T E S T E D  T H E  C H I L D ’ S L I N G U I S T I C  A W A R E N E S S  AS D E M O N ­
S T R A T E D  BY AN A B I L I T Y  TO S E G M E N T  WORDS F I R S T  I N T O  S Y L L A B L E S  
AND T H E N ,  A T  A L A T E R  S T A G E ,  I N T O  D I S C R E T E  S O U N D S  OR P H O N E M E S ,
T h e  P U R P O S E  o f  t h e  s e g m e n t a t i o n  t a s k s  w a s  t o  t e s t  t h e  a s s u m p ­
t i o n  T H A T  T H E  C H I L D ’ S S T A G E  OF D E V E L O P M E N T  ON T H E S E  T A S K S  
WOULD H A V E  A C O N S I S T E N T  R E L A T I O N S H I P  TO T H E  C H I L D ’ S S T A G E  OF  
D E V E L O P M E N T  E X H I B I T E D  ON T H E  O T H E R  T E S T S  I N T H E  F O L L O W I N G  
w a y s : ( a ) i t  w a s  p r e d i c t e d  t h a t  t h e  c h i l d ’ s  S T A G E  OF D E V E L ­
OP M E N T  I N  L I N G U I S T I C  A W A R E N E S S  ( S E G M E N T A T I O N )  S H O U L D  BE AT  
T H E  S A M E  OR A T  A H I G H E R  L E V E L  T H A N  T H E  C H I L D ’ S S T A G E  OF D E ­
V E L O P M E N T  I N  P R O T O W R I T I N G  ( I N V E N T E D  S P E L L I N G )  S I N C E  I T  WAS 
A S S U M E D  T H A T  A T H R E S H O L D  L E V E L  ( s E E  T A B L E  I ) I N S E G M E N T A T I O N  
WOULD BE A P R E R E Q U I S I T E  FOR T H E  O C C U R R E N C E  OF P R O T O W R I T I N G ;  
AND ( B ) T H E  R E S U L T S  OF T H E  T E S T  F OR L I N G U I S T I C  A W A R E N E S S  
( s e g m e n t a t i o n ) S H O U L D  E X H I B I T  A H I G H  L E V E L  OF C O R R E L A T I O N  
W I T H  T H E  R E S U L T S  OF T H E  O T H E R  T E S T S  S I N C E  I T  WAS A S S U M E D  
T H A T  COMMON C O G N I T I V E  S T R U C T U R E S  ( S O F T W A R E )  P R O V I D E D  T H E  O R ­
G A N I Z A T I O N A L  F R A ME WOR K  FOR P E R F O R M A N C E  ON A L L  S E V E N  T E S T S .
T h e  T E S T  FOR S E G M E N T A T I O N  OF S Y L L A B L E S  AND P HO N E ME S
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WAS D E V E L O P E D  BY T H E  R E S E A R C H E R  AND WAS B A S E D  UPON I N F O R M A T I O N  
D E R I V E D  FROM T H E  WORKS OF I .  L i B E R M A N  ( 1 9 7 2 ) ,  D .  E L K O N I N  
( 1 9 7 3 ) ,  H .  S a v i n  ( 1 9 7 2 ) ,  a n d  J .  C h a l l  ( 1 9 6 3 )  a m o n g  o t h e r s ,
AND UPON E A R L I E R  WORK BY T H I S  R E S E A R C H E R  ( L o E F F L E R ,  R E F E R E N C E
N o t e  I ) .  ( S e e  T a b l e  I f o r  s t a g e  d e s c r i p t i o n s )
I n t h i s  t a s k , t h e  c h i l d  f i r s t  w a s  a s k e d  t o  s e g m e n t
WORDS I N T O  S Y L L A B L E S  BY C L A P P I N G  T H E  P A R T S  ( S Y L L A B L E S )  T H A T  
WERE H E A R D .  A D E M O N S T R A T I O N  OF T H I S  P R O C E D U R E  WAS G I V E N  AND  
T H E  C H I L D  T H E N  WAS A S K E D  TO C L A P  T H E  P A R T S  U S I N G  F A M I L I A R  
N A ME S  AND WORDS S U P P L I E D  BY T H E  T E S T E R .  On E ,  T WO,  A ND T H R E E  
S Y L L A B L E  WORDS WERE USED I N  B OT H T H E  D E M O N S T R A T I O N  AND T H E  
T E S T  I N G .
A S E C O N D  P A R T  OF T H E  S E G M E N T A T I O N  T E S T  E V A L U A T E D  T H E  
C H I L D ' S  A B I L I T Y  TO I D E N T I F Y  F A M I L I A R  O B J E C T S  BY T H E I R  I N I T I A L  
P H O N E ME S  WHEN SOUND CUE S  WERE G I V E N  ( f O R  I N S T A N C E ,  I ' M  T H I N K ­
I NG OF AN O B J E C T  T H A T  B E G I N S  W I T H  T H E  SOUND " b U H "  ( B ) ) ,  T H U S  
T E S T I N G  T H E  C H I L D ' S  A B I L I T Y  TO S E G M E N T  BY D I S C R E T E  S OUND 
S E G M E N T S  R A T H E R  T H A N  BY S Y L L A B L E S .  On T H E  B A S I S  OF P E R F O R M ­
A N C E  ON T H E S E  TWO P R O C E D U R E S ,  T H E  C H I L D ' S  L E V E L  OF S E G M E N T A ­
T I O N  WAS D E T E R M I N E D .
T e s t  3 . A t h i r d  t e s t , a d m i n i s t e r e d  t o  e a c h  o f  t h e
C H I L D R E N ,  A N A L Y Z E D  T H E  C H I L D ' S  P R O T O W R I T I N G  S A M P L E S  T H A T  HAD 
B E E N E L I C I T E D  D U R I N G  T H E  D R A W I N G  T E S T  AND A L S O  T H O S E  E L I C I T E D  
BY T H E  D I C T A T I O N  OF TWO M O D E L  S E N T E N C E S .  T H E  S E N T E N C E S ,  " 1  
L I K E  MY M O M , "  AND " I L I K E  S A N T A  C L A U S , "  WE RE  S E L E C T E D  FOR 
T H E I R  H I G H  M O T I V A T I O N A L  A P P E A L  AND B E C A U S E  T H E Y  C O N T A I N E D  
P A R T I C U L A R  F E A T U R E S  T H A T  I T  WAS A N T I C I P A T E D  WOULD R E F L E C T
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V A R I O U S  S T A G E S  OF D E V E L O P M E N T  I N P R O T O W R I T I N G  ( G E N T R Y ,  1 9 7 7 ) .
O n t h e  d r a w i n g  s e g m e n t , c h i l d r e n  w e r e  a s k e d  t o  w r i t e  t h e i r
P I C T U R E  L A B E L S  W I T H  A W R I T I N G  T O O L ,  THE M A G I C  M A R K E R .  I N 
W R I T I N G  T H E  S E N T E N C E S ,  H O W E V E R ,  AN A L P H A B E T  BOX W I T H  T W E N T Y -  
S I X  C O M P A R T M E N T S ,  ONE FOR EACH L E T T E R ,  F I L L E D  W I T H  3 "  C A R D ­
BOA RD L E T T E R S ,  WAS P R O V I D E D .  C H I L D R E N  WERE A S K E D  TO USE 
T H E S E  L E T T E R S  TO COMP OS E  T H E  D I C T A T E D  S E N T E N C E S .  I T  WAS 
S U R M I S E D  T H A T  T H E S E  W R I T I N G  O P T I O N S  WOULD H E L P  TO E L I M I N A T E  
A NY D I F F E R E N C E S  I N  P R O T O W R I T I N G  T H A T  COUL D BE C A U S E D  BY D I F ­
F E R E N C E S  I N  MOT OR S K I L L .
A n a d a p t a t i o n  o f  P a u l ’ s ( 1 9 7 6 )  p r o t o w r i t i n g  s t a g e s  
WAS USED ( s e e  T a b l e  I )  t o  e v a l u a t e  t h e  p r o t o w r i t i n g  s a m p l e s .
A C O M P A R I S O N  B E T WE E N  T H E S E  AND G E N T R Y ’ S ( 1 9 7 7 )  I S  SHOWN
( T a b l e  3 ) .  T h e  s e l e c t i o n  o f  t h e  P a u l  s e q u e n c e  r a t h e r  t h a n  
T H E  ( R e a d , H e n d e r s o n , B e e r ) G e n t r y  s e q u e n c e  w a s  m a d e  b e c a u s e ,
I N  W O R K I N G  W I T H  Y O U N G E R  C H I L D R E N ,  I T  WAS F E L T  T H A T  A MORE  
F I N E - G R A I N E D  A N A L Y S I S  OF T H E  E A R L I E R  L E V E L S ,  S UCH AS G E N T R Y ’ S 
P R E P H O N E T I C  S T A G E ,  N E E D E D  TO BE M A D E .  T h E P a u L P R O T O W R I T I N G  
S E Q U E N C E  HAD D I V I D E D  T H I S  P A R T I C U L A R  L E V E L  I N T O  TWO D I S T I N C T  
S T A G E S  D E P E N D I N G  UPON WH E T H E R  O N L Y  ONE SOUND S E G M E N T  WAS R E ­
P R E S E N T E D  OR MORE T H A N  ONE SOUND S E G M E N T  ( w i T H  S T I L L  AT  
L E A S T  ONE S OUND O M I S S I O N ) ,  WAS R E P R E S E N T E D  I N T H E  C H I L D ’ S 
P R O T O W R I T I N G .  I T  WAS F E L T  T H A T  T H I S  WAS A MORE P R E C I S E L Y  
A R T I C U L A T E D  P R O G R E S S I O N  FOR P R E S C H O O L  AND K I N D E R G A R T E N  A GED 
C H I L D R E N  T H A N  T H E  G E N T R Y  S E Q U E N C E .
T e s t  4 . A f o u r t h  t e s t , a d m i n i s t e r e d  t o  e a c h  o f  t h e  
C H I L D R E N ,  e v a l u a t e d  T H E  C H I L D ’ S D E V E L O P M E N T  I N  H A P T I C
TABLE 3
Q t N T R Y  ( t T  * 1 . 1  INVCNTCD 
S P C L L I N S  S c ^ U C N C t
P * U l/L 0 (F P tC R  P R O TO W R IT Im - 
I n y c n t c o  S p c iL i i ia  S c^ u en c c
D E V U R T STRATEGY
L c YTERS PUY OOVN i n  RANDOM ORDER, NUMERALS MAY BE 
IN C L U D E D .
21«JL.L
- C h i l d  d o e s  n o y  s e e m  y o  a s s o c i a t e  s o u n d s  w i t h  
L E T T E R S .  Ch i l d  m a y  b e  a b l e  t o  i o e r t i f y  a n d  w 
SOME l e t t e r s  i n  OWN NAM E.
P r e p h o n e t i c  S t r a t e d y
D i s c r i m i n a t i n o  c h a r a c t e r i s t i c  i s  
f e a t u r e  h a s  b e e n  o m i t t e d .
3 t a d e  g
- C h i l d  u s e s  o n e  l e t t e r  t o  r e p r e s e n t  t h e  w h o l e  w o r d  
OR I D E A .  A l l  e s s e n t i a l  f e a t u r e s  b u t  o n e  a r e  
O M I T T E D .
‘Siiu_2
C h i l d  u s e s  l e t t e r s  t o  A e p r e s e n t  f i r s t  a r d  l a s t
SOUNDS I N  WORD. AL SO MAY USE LONS VOWELS ( L E T T E R  
n a m e s ) .
Ph o n e t i c  S t r a t e q y
O l S C R I H I N A T I N S  C H A R A C T E R I S T I C  I S  TH AT  S P E L L I N S S  ARE 
RENDERED P H O N E T IC A L L Y  ON THE B A S I S  OF THE L E T T E R  
NAMES THAT  BE ST  REPRES ENT  TH E SURFACE SOUND SEQUENCE 
OF A WORD. L e t t e r s  a r e  a s s i s n e o  s t r i c t l y  o n  t h e  
B A S I S  OF SOUND WIT HOU T REGARD FOR CU LTURAL S P E L L I N G  
C O N V E N T IO N S .
S t a g e  <
- L e t t e r s  f o r  f i r s t ,  m i d d l e  a n d  l a s t  s o u n d s ,  s o m e
SHORT VOWELS USED ( a S WELL AS L O R g )  THOUGH CH O IC E  
I S  NOT C O N S I S T E N T .  N A S A L * N ' s "  ARE US UALL Y  
O M I T T E D .
T r a n s i t i o n a l  S t r a t e g y
D I S C R I M I N A T I N G  C H A R A C T E R I S T I C  I S  TH AT  THE A T T R I B U T E S  
OF THE ORTHOGR APH IC SYST EM OF THE LANGUAGE ARE ES ­
S E N T I A L L Y  I N  p l a c e ;  h o w e v e r ,  t h e  E N E C U T IO N  OF THE 
GENERAL RULE S OF THE SYSTEM MAY BE IM P R E C I S E  EVEN 
THOUGH THE M E A N IN G  I S  E V I D E N T .  T H E  T R A N S I T I O N A L  
PATT ERN  U S U A L L Y  S A T I S F I E S  ONE OF THREE R E Q U IR E M E N T S : 
( a )  t h e  FEA TURE I S  S P E L L E D  IN CORRECT LY BUT W IT H  A 
P H O N E T IC A L L Y  A C CEP TA BL E L E T T E R  SEQUENCE (HONSTOR FOR
MONSTER); ( s )  t h e  f e a t u r e  i s  s p e l l e d  w i t h  a p p r o p r i ­
a t e  L E T T E R  C O N F IQ U R A T IO N  BUT OUT OF ORDER (TADO FOR 
T O A D ); ( c )  THE FEAT URE I S  S P E L L E D  CORRECTLY BUY 
OTHER PART S OF THE WORD ARC M I S S P E L L E D  (EEGLE FOR
E A G LE ).
S t a g e  5
- S i g h t  w o r d s  a p p e a r  c o r r e c t l y  s p e l l e d ,  d i g r a p h s  ( s h ,
C H ,  T H ,  E T C . )  ARE A DDE D. V ow EL PLACEMENT I S  COR­
RECT THOUGH VOWEL S P E L L I N G  I S  S T I L L  IN A C C U R A T E .
Ch i l d  h a s  b e g u n  t o  r e a d .
Co r r e c t  S t r a t e g y
A l l  PARTS OF w o r d  s p e l l e d  c o r r e c t l y . - N o  LONGER IN V E N T E D  S P E L L I N G  ( P R O T G W R IT IH g ) .
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P E R C E P T I O N ,  T H E  R E C O G N I T I O N  OF O B J E C T S  OR S H A P E S  T H R O U G H  T H E  
S E N S E  OF T O U C H .  As M E N T I O N E D  I N AN E A R L I E R  S E C T I O N ,  A. R.
L u r i a , a  R u s s i a n  p s y c h o l o g i s t , h a d  n o t e d  t h a t  R u s s i a n  r e ­
s e a r c h  D E M O N S T R A T E D  T H A T  P R E S C H O O L  A GE D  C H I L D R E N  ( 2 - 4  Y E A R s )  
L E A R N E D  TO D I S C R I M I N A T E  B E T WE E N  S H A P E S  MORE Q U I C K L Y  AND E A S ­
I L Y  I F  T H E Y  HAD T A C T I L E  E X P E R I E N C E  AS WE L L  AS V I S U A L  E X P E R ­
I E N C E  W I T H  T H E  S H A P E S .  T h E US E  OF T H R E E  D I M E N S I O N A L  L E T T E R S ,  
S A N D P A P E R  L E T T E R S ,  AND O T H E R  M E A N S  OF P R O V I D I N G  T A C T I L E  AND  
K I N E S T H E T I C  I N P U T  TO C H I L D R E N  TO H E L P  I N D I S C R I M I N A T I N G  L E T ­
T E R  S H A P E S  HA S  B E C O M E  S T A N D A R D  E Q U I P M E N T  I N  P R E S C H O O L  AND  
K I N D E R G A R T E N  C L A S S E S  AS W E L L  AS I N  L E A R N I N G  C E N T E R S  D E S I G N E D  
TO A S S I S T  C H I L D R E N  W I T H  V A R I O U S  R E A D I N G  D I S A B I L I T I E S .
T h i s  r e c o g n i t i o n  o f  t h e  i m p o r t a n c e  o f  a  h a p t i c  d i m e n s i o n  i n  
S H A P E  a n d  l e t t e r  D I S C R I M I N A T I O N  P R O V I D E D  A R A T I O N A L E  FOR T H E  
A S S U M P T I O N  I N T H I S  S T U D Y  T H A T  T H E R E  S H O U L D  BE A H I G H  C O R R E L A ­
T I O N  B E T WE E N  D E V E L O P M E N T  I N H A P T I C  P E R C E P T I O N  AND D E V E L O P M E N T  
I N  P R O T O W R I T I N G .
J e a n  P i a g e t  a n d  B a r b e l  I n h e l d e r  ( 1 9 7 1 )  h a v e  g i v e n  d e ­
s c r i p t i o n s  OF s p a t i a l  t a s k s  i n  b o t h  h a p t i c  p e r c e p t i o n  a n d
L I N E A R  o r d e r . T h E P R O T O C O L S  US E D WE RE  A D A P T E D  FROM T H E I R  
WOR K .  D e s c r i p t i o n s  o f  c h i l d r e n ' s  r e s p o n s e s  a t  e a c h  o f  t h e
S U B S T A G E S  L E A D I N G  TO T H E  S U C C E S S F U L  C O M P L E T I O N  OF E A CH T A S K  
H A V E  B E E N  G I V E N  I N  T H E I R  W R I T I N G S  A ND WERE US E D TO D E F I N E  
L E V E L S  OF D E V E L O P M E N T  I N  H A P T I C  P E R C E P T I O N  AND L I N E A R  ORDER 
A S  D E L I N E A T E D  I N T A B L E  I .
T h e  f i r s t  t a s k  i n  h a p t i c  p e r c e p t i o n  i n v o l v e d  r e c o g n i ­
t i o n  OF  COMMON O B J E C T S  BY T O U C H  A L O N E .  T h E C H I L D  WAS P L A C E D
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B E F O R E  A BOX W I T H  ROUND H O L E S  ON E A C H  S I D E  SO T H A T  T H E  
c h i l d ’ s  H A N D S  C OUL D BE P L A C E D  T H R O U G H  T H E  H O L E S .  T h E BOX  
WAS OP E N ON T H E  E X A M I N E R ’ S S I D E  O N L Y  AND T H E  E X A M I N E R  C OUL D  
HA ND O B J E C T S  TO T H E  C H I L D  AND O B S E R V E  HOW T H E  C H I L D  E X A M I N E D  
T H E  O B J E C T S  BY T O U C H  W I T H O U T  T H E  C H I L D  B E I N G  A B L E  TO H A V E  
A NY  V I S U A L  C O N T A C T  W I T H  T H E  O B J E C T .  A D U P L I C A T E  S E T  OF O B ­
J E C T S  WAS A V A I L A B L E  TO T H E  C H I L D  FOR V I S U A L  E X A M I N A T I O N ,  AND  
A F T E R  F E E L I N G  AN O B J E C T ,  T H E  C H I L D  WAS A S K E D  TO P O I N T  TO T HE  
S A ME  O B J E C T  I N T H E  V I S U A L  D I S P L A Y .  T H I S  P R O V I D E D  A M E A N S  OF  
E V A L U A T I N G  T H E  C H I L D ’ S H A P T I C  P E R C E P T I O N  FOR T H E  E X A M I N E R .
A S E C O N D  T A S K ,  U S I N G  T H E  S A ME  P R O C E D U R E S  AS T H E  F I R S T  
B U T  A S K I N G  T H E  C H I L D  TO I D E N T I F Y  A B S T R A C T  S H A P E S  R A T H E R  T H A N  
F A M I L I A R  O B J E C T S ,  WAS G I V E N .  T H R E E  S E T S  OF S H A P E S  WERE USED 
W I T H  E A C H  S U C C E S S I V E  S E T  B E I N G  MORE A B S T R A C T  AND L E S S  F A M I L ­
I A R  TO T H E  C H I L D  T H A N  T H E  P R E V I O U S  O N E .
T e s t  5 . A f i f t h  s e t  o f  t a s k s  g i v e n  t o  e a c h  c h i l d
E V A L U A T E D  T H E  C H I L D ’ S U N D E R S T A N D I N G  OF L I N E A R  O R D E R .
A u d i t o r y - t e m p o r a l  s e q u e n c e  o r  o r d e r  a p p e a r s  t o  b e  d i r e c t l y  
I N V O L V E D  I N  d e t e r m i n i n g  W H I C H  S O U N D S  TO W R I T E  AND I N  WHAT 
O R D E R .  V l S U A L - S P A T I A L  S E Q U E N C E  OR ORDE R A L S O WOULD S E E M TO 
BE E S S E N T I A L  I N D E T E R M I N I N G  T H E  ORDE R OF W R I T T E N  L E T T E R S  A S ­
S O C I A T E D  W I T H  T H E S E  S O U N D S  T H A T  WOULD BE USED I N W R I T I N G  A 
WOR D .  T h e  r a t i o n a l e  f o r  c h o o s i n g  t h e s e  T A S K S  WAS T H E  A S S U M P ­
T I O N  BY T H I S  R E S E A R C H E R  T H A T  L I N E A R  O R DE R I S  AN I M P O R T A N T  
C O M P O N E N T  OF I N V E N T E D  S P E L L I N G .
A l t h o u g h  P i a g e t  a n d  I n h e l d e r  ( 1 9 7 1 )  h a v e  n o t  d e a l t  
W I T H  a u d i t o r y - t e m p o r a l  O R DE R ( t HE  O R D E R I N G  OF S O U N D s )  I N
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T H E I R  I N V E S T I G A T I O N S ,  T H E Y  H A V E  D E S C R I B E D  S E V E R A L  T A S K S  R E ­
L A T I N G  TO V I S U A L - S P A T I A L  O R D E R .  T H E S E  T A S K S  WERE USED TO 
M E A S U R E  T H E  C H I L D ' S  L E V E L  OF D E V E L O P M E N T  I N L I N E A R  O R D E R .
I n t h e  F I R S T  OF T H E S E  T A S K S  I N L I N E A R  O R D E R ,  T H E  C H I L D  
WAS SHOWN A M O D E L  C O N S I S T I N G  OF S E V E N  TO N I N E  VAR I - C O L O R E D  
B E A D S  ON A ROD AND WAS A S K E D  TO P L A C E  A S I M I L A R  S E T  I N T H E  
S A ME  O R D E R  ON A S E C O N D  R O D .  C A R E  WAS T A K E N  TO A S S U R E  T H A T  
T H E  C H I L D  CO U L D  R E C O G N I Z E  T H E  D I F F E R E N T  C O L O R S  AND S H A P E S  
OF T H E  B E A D S  BY A S K I N G  T H E  C H I L D  TO S O R T  T H E  B E A D S  BY COL OR  
AND S H A P E  B E F O R E  B E G I N N I N G .  MORE  B E A D S  WERE P R O V I D E D  T H A N  
N E E D E D  TO C O M P L E T E  T H E  P A T T E R N  SO T H A T  T H E  C H I L D  WAS R E Q U I R E D  
TO MA K E  A S E L E C T I O N  E VEN ON T H E  F I N A L  B E A D .
I n a  S E COND L I N E A R  ORDE R T A S K  I N T H I S  S E R I E S ,  T H E  
C H I L D  WAS A S K E D  TO P L A C E  B E A D S  ON A ROD I N  R E V E R S E  ORDER  
FROM T H E  M O D E L  AND I N  A T H I R D  T A S K ,  T H E  C H I L D  WAS SHOWN A 
NEW P A T T E R N  ON A C I R C U L A R  M O D E L  ( B E A D S  ON A H E A V Y  CORD  
C U R V E D  I N A c i r c l e ) AND WAS A S K E D  TO R E P E A T  T H I S  P A T T E R N  ON 
A S T R A I G H T  R O D .
A S E C O N D  T Y P E  OF L I N E A R  OR D E R  T A S K  I N V O L V E D  T H E  USE  
OF S I M U L A T E D  C L O T H E S  L I N E S  W I T H  C U T - O U T  P A P E R  A R T I C L E S  OF 
F A M I L I A R  P I E C E S  OF C L O T H I N G  TO BE HUNG ON T H E  L I N E S .  I N T H E  
F I R S T  T A S K  I N T H I S  S E R I E S ,  TWO W A S H I N G  L I N E S  WERE P R E S E N T E D ,  
ONE P L A C E D  S I X  I N C H E S  A B O V E  T H E  O T H E R .  S M A L L  P I E C E S  OF 
" w a s h i n g ”  w e r e  A R R A N G E D  TO HANG ON T H E  F I R S T  L I N E .  T h E C H I L D  
T H E N  WAS A S K E D  TO HA ND T H E  T E S T E R  S P E C I F I C  P I E C E S  OF C L O T H I N G  
FROM A C O L L E C T I O N  OF P I E C E S  A R R A N G E D  I N F R O N T  OF T H E  C H I L D .
R e q u e s t s  s u c h  a s  " p l e a s e  g i v e  m e  t h e  r e d  d r e s s , "  " t h e  g r e e n
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P A N T S , "  E T C . ,  WERE MA DE  AND C A R R I E D  OUT  I N  ORDE R TO A S S U R E  
T H A T  T H E  C H I L D  C O U L D  D I S T I N G U I S H  B E T WE E N  T H E  P I E C E S .  A F T E R  
T H I S  WAS D O N E ,  T H E  C H I L D  WAS A S K E D  TO P L A C E  T H E  C O R R E S P O N D ­
I N G  O B J E C T S  I N  T H E  S A ME  O R DE R ON T H E  S E C O N D  WASH L I N E  W H I C H  
WAS P L A C E D  D I R E C T L Y  B E L OW T H E  F I R S T .
I f  T HE  C H I L D  WAS A B L E  TO P L A C E  T H E  O B J E C T S  ON T H E  L I N E
I N  T H E  E X A C T  O R D E R ,  T H E  C L O T H E S  T H E N  WERE R E MO V E D  FROM T HE
TWO C L O T H E S  L I N E S  AND T H E  L OWER L I N E  WAS MOV E D S I X  I N C H E S  TO
T H E  R I G H T  SO T H A T  T H E  TWO L I N E S  WERE NO L O N G E R  A L I G N E D  W I T H
EACH O T H E R .  A NEW " L I N E  OF W A S H I N G "  T H E N  WAS P L A C E D  ON T H E  
U P P E R  L I N E  AND T H E  C H I L D  WAS A S K E D  TO MA K E  AN I D E N T I C A L  L I N E  
OF C L O T H E S  ON T H E  L OWER L I N E .
I f  t h e  C H I L D  A T T E M P T E D  TO MOV E  T H E  LOWER L I N E  D I R E C T L Y  
U N D E R  T H E  M O D E L ,  T H E  C H I L D  WAS A S K E D  I F  I T  WAS P O S S I B L E  TO
P L A C E  T H E  C L O T H E S  W I T H O U T  M O V I N G  T H E  L I N E .  I F T H E  C H I L D  WAS
U N A B L E  TO DO S O ,  P E R M I S S I O N  WAS G I V E N  TO MOV E  T H E  L OWE R L I N E
A ND TO CA RRY  OUT  T H E  T A S K  AS B E F O R E .
A F I N A L  T A S K  I N  T H I S  S E R I E S  A S K E D  T H E  C H I L D  TO R E MO V E  
T H E  C L O T H E S  FROM T H E  L OWER L I N E  I N  T H E  R E V E R S E  O R D E R  FROM 
W H I C H  T H E Y  HAD B E E N  P L A C E D  ON T H E  L I N E  AND TO P I L E  T H E  C L O T H E S  
I N  A M I N I A T U R E  WASH B A S K E T  SO T H A T  EACH P I E C E  WOUL D BE P L A C E D  
ON T O P  OF T H E  P R E V I O U S  O N E .  T H E  C H I L D  T H E N  WAS A S K E D  TO T E L L  
T H E  E X A M I N E R  W H I C H  P I E C E  WAS ON T H E  B O T T O M  OF T H E  B A S K E T ,
W H I C H  P I E C E  WAS N E X T  TO T H E  B O T T O M ,  E T C .  T h E U P P E R  WASH  
L I N E  P R O V I D E D  A MO D E L  FOR T H E  C H I L D  TO R E F E R  T O ,  I F  T H E  
C H I L D  R E A L I Z E D  T H E  R E L A T I O N S H I P  OF  T H E  TWO S E Q U E N C E S  AND  
D I D  NOT  T R Y  TO R E L Y  ON MEMORY A L O N E ,
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T h e  f i n a l  s e t  o f  t a s k s  d e a l t  w i t h  c o n s e r v a t i o n  o f  
Q U A N T I T Y .  T h e  c o n s e r v a t i o n s  t e s t e d  w e r e : ( a ) c o n s e r v a t i o n
OF D I S C R E T E  Q U A N T I T I E S  ( n U M B E r ) AND ( b ) C O N S E R V A T I O N  OF
c o n t i n u o u s  q u a n t i t y  ( s u b s t a n c e ) .
T h e  r a t i o n a l e  f o r  u s i n g  t h e s e  p a r t i c u l a r  t a s k s  w a s  a s  
f o l l o w s : a l l  c o n s e r v a t i o n  t a s k s  i n v o l v e  D E C E N T R A T I O N .  T h E
s e q u e n t i a l  s t a g e s  o f  p r o t o w r i t i n g  ( i n v e n t e d  s p e l l i n g ) ,  AS  
d e s c r i b e d  b y  R h e a  P a u l , a p p e a r  t o  r e f l e c t  v a r i o u s  d e g r e e s  o f  
c e n t r a t i o n . F o r  i n s t a n c e , i n  t h e  i n i t i a l  s t a g e  t h e  c h i l d  
f o c u s e s  o r  c e n t e r s  o n  t h e  i n i t i a l  s o u n d  a n d  l e t t e r  o n l y ; i n  
t h e  s e c o n d  s t a g e , t h e  c h i l d  a p p e a r s  t o  EE R E F L E C T I N G  S U C C E S ­
S I V E  c e n t r a t i o n s , f i r s t  t h e  i n i t i a l  S O U N D ,  t h e n  t h e  f i n a l  
s o u n d ; i n  t h e  t h i r d  s t a g e , t h e  c h i l d  P L A C E S  t h e  m i d d l e  C O N ­
S O N A N T  AS W E L L  AND O C C A S I O N A L L Y  A FEW V OWE L S  R E F L E C T I N G  A 
h i g h e r  l e v e l  OF S U C C E S S I V E  C E N T R A T I O N S ;  A N D ,  I N  T H E  F O U R T H  
AND F I N A L  S T A G E ,  T H E  C H I L D  S E E M S  TO BE D E A L I N G  W I T H  T H E  WORD 
AS A WH O L E  I N D I C A T I N G  SOME S O R T  OF S Y N T H E S I S  OF A L L  P A R T S .
T h e  P A R T I C U L A R  C O N S E R V A T I O N  T A S K S  WERE US E D B E C A U S E  
T H E S E  C O N S E R V A T I O N S  H A V E  B E E N  T H E  E A R L I E S T  R E P O R T E D  I N  C H I L D  
D E V E L O P M E N T  ( R E N N E R ,  1 9 7 9 )  AND B E C A U S E  T H E Y  B O T H  I N V O L V E  
L I N E A R  S P A C E  AND P R E S E N T  P R O B L E M S  OF D E C E N T R A T I O N  AND S P A T I A L  
A R R A N G E M E N T ,  P R O B L E M S  T H A T  A L S O  F A C E  T H E  C H I L D  I N  P R O T O W R I T ­
I N G .
T h e  t a s k  f o r  t e s t i n g  c o n s e r v a t i o n  o f  d i s c r e t e  q u a n t i ­
t i e s  WAS AS F O L L O W S :  T H E  C H I L D  WAS G I V E N  A S E T  OF B L U E  C H I P S
( t e n ) a n d  WAS A S K E D  TO M A K E  A ROW W I T H  " j U S T  AS M A N Y "  C H I P S  
AS T H E  ROW T H A T  T H E  E X A M I N E R  HAD M A D E .  T H E  E X A M I N E R ' S  ROW
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HAD S E V E N  C H I P S .  I F T H E  C H I L D  WAS U N A B L E  TO M A K E  AN E Q U I V ­
A L E N T  S E T ,  U S I N G  ONE TO ONE M A T C H I N G ,  T H E  T E S T  WAS C O N C L U D E D .
I f  t h e  c h i l d  w a s  a b l e  t o  m a k e  a n  e q u a l  r o w , t h e  C H I P S  I N  ONE  
ROW WERE S P R E A D  A P A R T  AND T H E  C H I L D  WAS A S K E D  I F  T H E  ROWS  
E A CH HAD J U S T  AS  MANY OR I F  T H E R E  WAS MORE I N ONE ROW.  T h E 
C H I L D  A L S O  WAS A S K E D  TO G I V E  A R E A S O N  FOR T H I S  A N S W E R .  C H I P S  
T H E N  WERE R E T U R N E D  TO T H E I R  O R I G I N A L  P O S I T I O N S  AND T H E  C H I L D  
A G A I N  WAS A S K E D  I F  T H E  A M O U N T S  WERE T H E  SAME OR I F  ONE ROW 
HAD MORE T H A N  A N O T H E R .
I f  t h e  c h i l d  d e m o n s t r a t e d  c o n s e r v a t i o n  o f  d i s c r e t e
Q U A N T I T Y  ( n u m b e r ) W I T H  H O R I Z O N T A L  R E A R R A N G E M E N T ,  ONE OF T H E  
ROWS WAS T H E N  S T A C K E D  V E R T I C A L L Y  AND T H E  SAME Q U E S T I O N S  WERE  
A S K E D  AND A N S W E R E D  W I T H  R E A S O N S  R E Q U E S T E D  I N E A C H  I N S T A N C E .
T h e  f i n a l  t a s k , c o n s e r v a t i o n  o f  c o n t i n u o u s  q u a n t i t y  
( s u b s t a n c e ) w a s  a s  f o l l o w s : T h e  c h i l d  w a s  s h o w n  t w o  b a l l s
OF C L A Y  a n d  w a s  A S K E D  TO D E T E R M I N E  I F  ONE HAD T H E  S A ME  A M O U N T  
AS T H E  O T H E R .  WHEN T H E  C H I L D  WAS S A T I S F I E D  T H A T  T H E Y  D I D  ( BY 
A D D I N G  OR S U B T R A C T I N G  C L A Y  I F  N E C E S S A R Y )  ONE B A L L  WAS R O L L E D  
I N T O  A S A U S A G E  AND T HE  C H I L D  A G A I N  WAS A S K E D  I F  T H E Y  WERE  
S T I L L  T H E  S A M E .  T h E C H I L D ,  AS B E F O R E ,  WAS A S K E D  TO G I V E  A 
R E A S O N  FOR T H E  A N S W E R .  T h E C L A Y  WAS T H E N  R E T U R N E D  TO I T S  
O R I G I N A L  FORM AND T H E  C H I L D  WAS A S K E D  I F  NOW T H E Y  C O N T A I N E D  
T H E  S A ME  A M O U N T ,  E T C .
T h e  p r o t o c o l s  u s e d  f o r  t h e  c o n s e r v a t i o n  t a s k s  w e r e
A D A P T E D  FROM T H O S E  D E S C R I B E D  I N  L E A R N I N G ,  D E V E L O P M E N T  AND  
C O G N I T I O N , BY I N H E L D E R ,  S I N C L A I R ,  AND B O V E T ,  H A R V A R D  U N I V E R ­
S I T Y  P r e s s , 1 9 7 4 .
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T h e  p r o t o c o l s  f o r  t h e  s p a t i a l  t a s k s  ( h a p t i c  p e r c e p ­
t i o n  AND l i n e a r  o r d e r ) WERE A D A P T E D  FROM T h E C H I L D ' S  C O N C E P ­
T I O N  OF S p a c e , P i a g e t  a n d  I n h e l d e r , Co m p t o n  P r i n t i n g , L o n d o n , 
1 9 7 ! .
D e s c r i p t i o n s  o f  c h i l d r e n ’ s  r e s p o n s e s  a t  e a c h  o f  t h e
S U B S T A G E S  L E A D I N G  TO F I N A L  C O M P E T E N C E  I N T H E  T A S K S  A R E  G I V E N  
I N  T H E S E  R E F E R E N C E S .  T H E S E  D E S C R I P T I O N S  H A V E  P R O V I D E D  T H E  
B A S I S  FOR T H E  D E L I N E A T I O N  OF T H E  S T A G E S  OF D E V E L O P M E N T  E V I ­
D E N C E D  I N P E R F O R M I N G  T H E  I N F R A L O G  I CAL  AND L O G I C A L  T A S K S  O U T ­
L I N E D  I N  T a b l e  1,  C h a p t e r  I .
S C O R I N G
S c o r i n g  f o r  e a c h  d e v e l o p m e n t a l  t a s k  w a s  d o n e  o n  a  o n e
T O F I V E  S C A L E  W I T H  O N E  B E I N G  L E A S T  D E V E L O P E D  A N D  F I V E  B E I N G  
M O S T  H I G H L Y  D E V E L O P E D .  T H E  S T A G E S  F R O M  L O W E S T  TO H I G H E S T  
W E R E  E N U M E R A T E D  AS F O L L O W S :  S T A G E  I ,  B E L O W  T H R E S H O L D ;  S T A G E
2 ,  T h r e s h o l d ; S t a g e  3 ,  F i r s t  S t a g e  A b o v e  T h r e s h o l d ; S t a g e  4 ,  
T r a n s i t i o n ; a n d  S t a g e  5 ,  C o m p e t e n c e .
A s  AN e x a m p l e , i n  H A P T I C  P E R C E P T I O N  T H E  L E V E L S  OF COM­
P E T E N C E  r a n g e d  FROM S t a g e  I ( l o w e s t  l e v e l  o f  c o m p e t e n c e ) ,  " N o  
E X P L O R A T I O N ,  C H I L D  RU B S  O B J E C T  B E T WE E N  P A L M S ,  P A S S I V E  E X A M ­
I N A T I O N "  TO S t a g e  5  ( h i g h e s t  l e v e l  o f  c o m p e t e n c e ) ,  " S y s t e m ­
a t i c  E X P L O R A T I O N  I S  C A R R I E D  OU T  E F F E C T I V E L Y ,  C H I L D  F I N D S  A 
L O C U S  P O I N T  TO B E G I N  E X P L O R A T I O N  AND R E T U R N S  TO I T .  A L L  
I D E N T I F I C A T I O N S  ARE  A C C U R A T E . "  C H I L D R E N  WERE S C ORE D I ,  2 ,  3 ,
4 ,  OR 5 ,  W I T H  S C O R E S  I N D I C A T I N G  T H E I R  S T A G E S  OF C O M P E T E N C E  
ON T H E  ONE TO F I V E  S C A L E S .  D E T A I L E D  D E S C R I P T I O N S  OF S C O R I N G  
C R I T E R I A  A R E  G I V E N  I N T A B L E  I ,  C H A P T E R  I .
CHAPTER I I I 
RESULTS
Q u a n t i t a t i v e  D a t a  
P e a r s o n  P r o d u c t  M o m e n t  C o r r e l a t i o n  C o e f f i c i e n t s  w e r e
C O M P U T E D  B E T WE E N  P E R F O R M A N C E  M E A S U R E S  ON T H E  S E V E N  T A S K S  T H A T  
M E A S U R E  I N F R A L O G  I CAL  D E V E L O P M E N T ,  L O G I C A L  D E V E L O P M E N T ,  P R O T O ­
W R I T I N G  ( i n v e n t e d  s p e l l i n g ) ,  a n d  i t s  s u g g e s t e d  P R E R E Q U I S I T E  
B E H A V I O R S ,  L I N G U I S T I C  A W A R E N E S S  ( S E G M E N T A T I O N )  AND G R A P H I C  
R E P R E S E N T A T I O N  ( D R A W I N G ) .  ( S E E  T A B L E  4 )
As P R E D I C T E D ,  C O R R E L A T I O N S  AMONG A L L  M E A S U R E S  WERE 
S U B S T A N T I A L ,  S U G G E S T I N G  T H A T  U N D E R L Y I N G  COMMON C O G N I T I V E  
S T R U C T U R E S  A RE  R E S P O N S I B L E  FOR T H E  P O S I T I V E  R E L A T I O N S H I P S  
S I N C E  T H E  T A S K S  T H E M S E L V E S  A R E  Q U I T E  D I V E R S E  E V E N R E Q U I R I N G  
D I F F E R E N T  S E N S E  M O D A L I T I E S  TO P E R F O R M .
S e p a r a t e  c o r r e l a t i o n  c o e f f i c i e n t s  a l s o  w e r e  c o m p u t e d
FOR M A L E  a n d  F E M A L E  P E R F O R M A N C E S  ON T H E  T A S K S .  ( S E E  T A B L E S  
5  A ND 6 )
S e v e r a l  i n t e r e s t i n g  i t e m s  c a n  b e  n o t e d  i n  t h e  d a t a . 
S e x  d o e s  n o t  s e e m  t o  b e  a  s i g n i f i c a n t  f a c t o r  i n  p e r f o r m a n c e
ON A NY  OF T H E  S E V E N  T A S K S  WHEN A L L  GROUPS A R E  C O M B I N E D .  A g E 
H A S  A H I G H E R  C O R R E L A T I O N  W I T H  P E R F O R M A N C E  ON A L L  T A S K S  AMONG  
M A L E S  T H A N  AMONG F E M A L E S  W I T H  P A R T I C U L A R L Y  H I G H  C O R R E L A T I O N S
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TABLE 4
PEARSON PRODUCT MOMENT CORRELATION C O E F F IC IE N T S  AMONG MEASURES OF 
PROTOWRITING CLUSTER AND P I A G E T ' S  INFR ALO GICA L AND LOG IC A L -TA S K S  
4 ,  5 ,  6 YEAR OLD MALES AND FEMALES { N = 4 8 )
I N F R A -
Lor. I CAL
T a s k s
L o g  I CO
M a t h ,
T a s k
-  1
s I
P r o t o -  
WR I T I N C  
C l u s t e r  
T a s k s
SEX AGE HAP LINEAR CDQ CCQ DRW SEG
SEX 1
AGE . 0 0 1
. MAP . 0 5 . 5 0 1
L IN E A R - . 2 1 . 5 4 . 3 7 1
CDQ - .  15 . 5 0 . 5 2 . 4 1 1
CCQ - . 0 3 . 3 5 . 5 4 . 3 9 . 7 4 1
DRW - . 2 9 . 6 0 . 3 6 . 4 4 . 4 2 . 4 8 1
SEG - . 0 6 . 4 7 . 5 3 . 6 5 . 5 9 .5 1 . 4 9 1
I N V . S P . - . 2 0 . 7 5 . 6 0 . 5 8 . 5 9 . 6 4 . 6 4 . 7 5
=  H a r t i c
=  CONSER VAT I ON OF D 1S C R E T E Qu a n t i t y ( N u m b e r )
=  Co NS ER VAT I ON OF C O N T 1 NUO u s  Qu a n t i TV
I N V . S P ,
DRW =  D r a w i n g
SEG =  S e g m e n t a t i o n  ( L i n g u i s t i c  A w a r e n e s s ) 
I N V . S P .  =  I n v e n t e d  S p e l l i n g
TABLE 5
PEARSON PRODUCT MOMENT CORRELATION C O E F F IC IE N T S  AMONG MEASURES OF 
PROTOWRITING CLUSTER AND P I A G E T ' S  INFRALOGICAL AND LOG ICA L -TA SK S  
4 ,  5 ,  6 YEAR OLD MALES ( N = 2 4 )
I n f r a -  
L o g  I CAL
L o c i  C O -  ) 
M a t h .
P r o t o -
Wr i t i n g
C l u s t e r
LINEAR






































K e y  : H A P  =  H a p t  i c
CDQ =  Co n s e r v a t i o n  o f  D i s c r e t e  Qu a n t i t y  ( N u m b e r ) 
CCQ =  C o n s e r v a t i o n  o f  C o n t i n u o u s  Q u a n t i t y  
DRW =  D r a w i n g
SEG =  S e g m e n t a t i o n  ( L i n g u i s t i c  A w a r e n e s s )
I N V . S P .  =  I n v e n t e d  S p e l l i n g
TABLE 6
PEARSON PRODUCT MOMENT CORRELATION C O E F F IC IE N T S  AMONG MEASURES OF 
PROTOWRITING CLUSTER AND P I A G E T ' S  INFRALOGICAL AND LOG ICA L -TA SK S  
4 ,  5 ,  6  YEAR OLD FEMALES ( N = 2 4 )
I N E A R
M a t h
I N V . S P .
PR O T O ­
W R I T I NG








































K e y  : HAP =  H a p t i c
CDQ =  C o n s e r v a t i o n  o f  D i s c r e t e  Q u a n t i t y  ( N u m b e r )  
CCQ =  C o n s e r v a t i o n  o f  C o n t i n u o u s  Q u a n t i t y  
DRW =  D r a w i n g
SEG =  S e g m e n t a t i o n  ( L i n g u i s t i c  A w a r e n e s s )
I N V . S P .  =  I n v e n t e o  S p e l l i n g
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FOR M A L E S  B E T WE E N  AGE AND S E G M E N T A T I O N  ( . 8 4 )  AND AGE AND 
I N V E N T E D  S P E L L I N G  ( . 8 4 )  C O MP A R E D  TO F E M A L E S ,  ( . 5 4 )  AND ( . 6 9 )  
R E S P E C T  I V E L Y .
P e r f o r m a n c e  s c o r e  m e a n s  f o r  t h e  s e v e n  t a s k s  w e r e  c o m ­
p a r e d  BY AGE FOR EA CH S E X  ( s E E  F I G U R E S  I AND 2 ) .  T h E DA T A  
I N D I C A T E  T H A T  T H E  TWO P R E R E Q U I S I T E  B E H A V I O R S ,  L I N G U I S T I C  
A W A R E N E S S  ( S E G M E N T A T I O N )  AND G R A P H I C  R E P R E S E N T A T I O N  ( D R A W ­
I N G ) ,  A RE  E Q U A L  TO OR A B O V E  P E R F O R M A N C E  S C O R E  M E A N S  FOR  
P R O T O W R I T I N g / i N V E N T E D  S P E L L I N G  A T  A L L  AGE L E V E L S  AND FOR  
B O T H  S E X E S .
W i t h  o n e  e x c e p t i o n , p e r f o r m a n c e  s c o r e  m e a n s  o n  a l l
O T H E R  T A S K S  A L S O  A R E  A P P R O X I M A T E L Y  E Q U A L  TO OR A B O V E  P E R ­
F O R M A N C E  S C O R E  M E A N S  FOR I N V E N T E D  S P E L L I N G ,  S U P P O R T I N G  T H E  
r e s e a r c h e r ’ s  c o n t e n t i o n  t h a t  c o m m o n  C O G N I T I V E  S T R U C T U R E S  
( s o f t w a r e ) U N D E R L I E  P E R F O R M A N C E S  ON A L L  T H E S E  D I V E R S E  T A S K S .
T h e  e x c e p t i o n  t o  t h i s  p a t t e r n  w a s  t h e  p e r f o r m a n c e  s c o r e  m e a n s
OF F O U R - Y E A R - O L D  F E M A L E S  ON T H E  C O N S E R V A T I O N  OF Q U A N T I T Y
T A S K S ,  A l t h o u g h  p e r f o r m a n c e  s c o r e  m e a n s  f o r  c o n s e r v a t i o n  o f
D I S C R E T E  Q U A N T I T Y  A R E  E Q U A L  TO P E R F O R M A N C E  S C ORE  M E A N S  FOR 
I N V E N T E D  S P E L L I N G  I N T H I S  G R O U P ,  T H O S E  FOR C O N S E R V A T I O N  OF 
C O N T I N U O U S  Q U A N T I T Y  ARE  B E L O W T H O S E  FOR I N V E N T E D  S P E L L I N G  
AND B OT H C O N S E R V A T I O N  S CO R E S  ARE WE L L  B E L OW T H O S E  FOR A L L  
O T H E R  T A S K S  AMONG T H I S  Y O U N G E S T  GROUP OF F E M A L E S .  T H I S  WAS 
NO T  F OUND I N  T H E  D A T A  FOR F O U R - Y E A R - O L D  M A L E S .  W H E T H E R  T H I S  
A P P A R E N T  D E C A L A G E  I S  DUE TO I D I O S Y N C R A T I C  F A C T O R S  A S S O C I A T E D  
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F E M A L E S  A T  E A CH A GE  L E V E L )  OR W H E T H E R  I T  M A Y ,  I N  F A C T ,  R E ­
F L E C T  D I F F E R I N G  P A T T E R N S  OF D E V E L O P M E N T  FOR T H E  S E X E S ,  I T  I S  
AN I N T E R E S T I N G  A S P E C T  OF T H E  D A T A  T H A T  D E S E R V E S  F U R T H E R  
S T U D Y .
T a b l e s  7 - 1 2  p r o v i d e  d a t a  u w  i n d i v i d u a l  c h i l d r e n  i n  
S U P P O R T  OF T H E  P R E M I S E  T H A T  A T T A I N M E N T  OF T H R E S H O L D  L E V E L S  
OF L I N G U I S T I C  A W A R E N E S S  ( S E G M E N T A T I O N )  AND OF G R A P H I C  R E P R E ­
S E N T A T I O N  ( d r a w i n g )  a r e  p r e r e q u i s i t e s  f o r  T H E  E M E R G E N C E  OF 
P R O T O W R I T I N c / l N V E N T E D  S P E L L I N G ,  B A S E D  ON T H I S  P R E M I S E ,  T HE  
P R E D I C T I O N  WAS M A D E  T H A T  C H I L D R E N ' S  P E R F O R M A N C E  S C O R E S  ON 
T H E  D R A W I N G  AND S E G M E N T A T I O N  T A S K S  WOULD BE E Q U A L  TO OR A B O V E  
P E R F O R M A N C E  S C O R E S  ON P R O T O W R I T  I N c / l N V E N T E D  S P E L L I N G .
T h e  p r e d i c t i o n  w a s  u p h e l d  b y  t h e  d a t a  s i n c e  n o  c h i l d  
A T  T H E  t h r e s h o l d  L E V E L  OR B E L OW I N P R O T O W R I T I N G  ( S T A G E  I OR 
2 )  S C O R E D  B E L O W T H E  P R O T O W R I T I N c / l N V E N T E D  S P E L L I N G  S C ORE  ON 
E I T H E R  S E G M E N T A T I O N  OR D R A W I N G .  I N A L L  C A S E S  B U T  O N E ,  WHERE 
T H E  C H I L D  WAS A T  S T A G E  2 OR B E L OW I N P R O T O W R I T I N o / l N V E N T E D  
S P E L L I N G ,  T H E  S C O R E S  ON T H E  O T H E R  TWO T A S K S  WERE A B O V E  T H I S  
S C O R E .  I n o n e  c a s e ,  a F O U R - Y E A R - O L D  M A L E  ( s E E  T A B L E  8 ) ,  T H E  
S C O R E  FOR S E G M E N T A T I O N  WAS B E L OW T H A T  FOR P R O T O W R I T  I N o /  
I N V E N T E D  S P E L L I N G  B U T  T H E  S C O R E S  F OR D R A W I N G  AND P R O T O W R I T I N o /  
I N V E N T E D  S P E L L I N G  WERE T H E  S A M E .
T h e  d a t a  ( T a b l e s  7 - 1 2 )  a l s o  i n d i c a t e  t h a t  a s  c h i l d r e n
B E C OME  MORE  P R O F I C I E N T  I N P R O T O W R I T I N G ,  T H E I R  S C O R E S  ON T H A T  
T A S K  B E G I N  TO E Q U A L  T H E  S C O R E S  ON S E G M E N T A T I O N  AND D R A W I N G ,  
A N D ,  F I N A L L Y ,  A T  T H E  H I G H E S T  L E V E L S  OF P R O T O W R I T I N G  ( S T A G E S
TABLE 7
MALES
A g e  
4 y r s ,  I m o , 
4 y r s .  2 m o s . 
4 y r s .  3 h o s .  
4 y r s .  4 m o s , 
4 y r s .  5 m o s , 
4 y r s .  8 m o s . 
4 y r s .  I I m o s , 
5 y r s .  Oh o s ,
S t a g e  o f  D r a w i n g  
A b o v e  o r  B e l o w  I n v e n t e d  S p e l l i n g
S a m e
S a m e
S t a g e  o f  L i n g u i s t i c  A w a r e n e s s  
( S e g m e n t a t i o n )
A b o v e  o r  B e l o w  I n v e n t e d  S p e l l i n g
S t a g e  o f  
I n v e n t e d  S p e l l i n c  




4 Y R S .  2 h o s , 
4 y r s .  4 h o s . 
4 y r s .  5 m o s , 
4 y r s .  7 m o s . 
4 y r s .  ' Y m o s , 
4 y r s ,  8 m o s . 
4 y r s .  I O m o s . 
4 y r s .  I I m o s .
S t a g e  o f  D r a w i n g  
A BOV E  OR B e l o w  I n v e n t e d  S p e l l i n g
S t a g e  o f  L i n g u i s t i c  A w a r e n e g s  
( S e g m e n t a t i o n )
A b o v e  o r  B e l o w  I n v e n t e d  S p e l l i n g
S t a g e  o f  
I n v e n t e d  S p e l l i n g  
( P R O T O W R I t I n g )




5 y r s .  2 h o s , 
5 y r s ,  2 m o s .  
5 y r s .  3 m o s . 
5 y r s .  4 M 0 S .  
5 y r s ,  7 m o s . 
5 y r s ,  9 h o s . 
5 y r s .  I I m o s , 
5 y r s .  I I m o s ,
S t a g e  o f  D r a w i n g  
A b o v e  o r  B e l o w  I n v e n t e d  S p e l l i n g
S a m e
S a m e
+
S a m e
S t a g e  o f  L i n g u i s t i c  A w a r e n e s s  
( S e g m e n t a t i o n )
A b o v e  o r  B e l o w  I n v e n t e d  S p e l l i n g
S t a g e  o f  
I n v e n t e d  S p e l l i n g  
( P r o t o w r i t i n g )
TABLE 10
FEMALES
A g e  
5 y r s .  I m o . 
5 y r s .  3 h o s . 
5 y r s .  4 m o s . 
5 y r s ,  5 h o s . 
5 y r s .  8 h o s , 
5 y r s ,  8 m o s . 
5 y r s .  9 m o s . 
5 y r s .  I O m o s .
S T A G E  OF D r a w i n g  
A b o v e  o r  B e l o w  I n v e n t e d  S p e l l i n g
S a m e
S a m e
+
S a m e
S a m e
S a m e
S a me
S t a g e  o f  L i n g u i s t i c  A w a r e n e s s  
( S E G M E N T A T I O N )
A b o v e  o r  B e l o w  I n v e n t e d  S p e l l i n g
S t a g e  o r  
I n v e n t e d  S p e l l i n g  




6 y r s ,  2 m o s ,  
S y r s .  2 m o s . 
6 y r s . 3 h o s , 
6 y r s .  3 h o s . 
6 y r s .  4 m o s . 
6 y r s .  5 h o s . 
6 y r s .  6 m o s , 
6 y r s .  6 h o s .
S t a g e  o f  D r a w i n g  
A b o v e  o r  D e l o w  I n v e n t e d  S p e l l i n g
SAME
S a m e
S a m e
S t a g e  o f  L i n g u i s t i c  A w a r e n e s s  
( S e g m e n t â t  i o n )
A b o v e  o r  D e l o w  I n v e n t e d  S p e l l i n g
S a m e
S a m e
S a m e
S t a g e  o f  
I N V E N T E D  S p e l l i h g  
( P r o t o w r i t i n g )
TABLE 12
FEMALES
A g e  
6 y r s .  I m o . 
6 y r s ,  I m o . 
6 y r s .  2 m o s .  
6 y r s .  2 m o s . 
6 y r s .  3 m o s . 
6 y R 5 .  3 m o s . 
G y r s .  4 m o s .  
S y r s .  Gm o s .
S t a g e  o f  D r a w i n g  
A b o v e  o r  B e l o w  I n v e n t e d  S p e l l i n g
S a m e
S a m e
S t a g e  o f  L i n g u i s t i c  A w a r e n e s s
( S E G M E N T A T I O N )
A b o v e  o r  B e l o w  I n v e n t e d  S p e l l i n g
S a m e
S t a g e  o f  
I n v e n t e d  S p e l l i n g  
( P r o t o w r I T  I N o )
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4  AND 5 ) ,  D R A W I N G  S C O R E S ,  I N  P A R T I C U L A R ,  DROP  B E L O W T H E
p r o t o w r i t i n g / i n v e n t e d  s p e l l i n g  s c o r e s .  T h i s  a s p e c t  o f  t h e
D A T A  MAY BE R E L A T E D  TO HOWARD G A R D N E R ’ S ( 1 9 8 1 )  O B S E R V A T I O N  
T H A T  AS C H I L D R E N  B E C O ME  MORE  P R O F I C I E N T  I N  U S I N G  W R I T T E N  
L A N G U A G E ,  W R I T I N G  O V E R T A K E S  D R A W I N G  AS A P R E F E R R E D  M E A N S  OF 
E X P R E S S I O N ,  T h u s  t h o s e  c h i l d r e n  w h o  a t t a i n  h i g h  l e v e l s  o f
P R O T O W R I T I N G  A T  S I X  OR Y O U N G E R ,  MAY BE L E S S  I N V O L V E D  W I T H  
D R A W I N G  AS A C O N S E Q U E N C E  OF T H E I R  W R I T I N G  P R O F I C I E N C Y  AND 
T H U S  MAY S L OW DOWN I N  T H E I R  D E V E L O P M E N T  I N  D R A W I N G  W H I L E  
A C C E L E R A T I N G  I N T H E I R  D E V E L O P M E N T  I N  W R I T I N G .
A M U L T I P L E  R E G R E S S I O N  A N A L Y S I S  U S I N G  T H E  G E N E R A L
L i n e a r  M o d e l s  (GLM) p r o c e d u r e  w a s  r u n  o n  t h e  d a t a  u s i n g  i n ­
v e n t e d  S P E L L I N G  AS T H E  D E P E N D E N T  V A R I A B L E  AND T H E  O T H E R  S I X  
T A S K  V A R I A B L E S ,  H A P T I C  P E R C E P T I O N ,  L I N E A R  O R D E R ,  T H E  TWO 
C O N S E R V A T I O N S ,  D R A W I N G  AND S E G M E N T A T I O N  AS T H E  I N D E P E N D E N T  
V A R I A B L E S .  T h E  R E S U L T S  OF T H I S  A N A L Y S I S  A R E  SHOWN I N T A B L E  
1 3 .
T h e  S T A T I S T I C  l a b e l e d  R - S Q U A R E  M E A S U R E S  HOW MUCH  
V A R I A T I O N  I N T H E  I N D E P E N D E N T  V A R I A B L E  MAY BE A C C O U N T E D  FOR  
BY T H E  M O D E L  ( T H E  B E S T  L I N E A R  C O M B I N A T I O N  OF I N D E P E N D E N T
p
V A R I A B L E S  TO P R E D I C T  T H E  D E P E N D E N T  V A R I A B L E S ) .  S i N C E  R I S  
T H E  R A T I O  OF T H E  SUM OF S Q U A R E S  FOR T H E  M O D E L  D I V I D E D  BY T H E  
SUM OF S Q U A R E S  OF T H E  C O R R E C T E D  T O T A L ,  A V A L U E  I N T H E  RA NGE  
OF I TO 0  I S  P O S S I B L E ,  A N D ,  I N G E N E R A L ,  T H E  L A R G E R  T H E  V A L U E  
OF R ^ ,  T H E  B E T T E R  T H E  M O D E L ’ S F I T .  T h E R ^ = . 7 3  G E N E R A T E D  BY 
T H E  M U L T I P L E  R E G R E S S I O N  A N A L Y S I S  FROM T H I S  D A T A  I N D I C A T E S  A
TABLE 13
MULTIPLE REGRESSION ANALYSIS  
SUMMARY TABLE
P a r a m e t e r
I N T E R C E P T
H a p





E s t  I M A T E
-  I . 7 4 7 2 4 3 4 7  
0 . 2 5 2 8 6 7 2 9  
0 .  1 0 0 2 9 2 0 5  
- 0 . 0 1 6 7 5 6 3 6  
0 .  1 8 8 4 3 0 6 9  
0 . 3 4 4 9 0 6 7 8  
0 . 4 4 0 9 2 8 0  I
PR > ( T )
0 . 0 0 3 8  
0 . 1029*  
0 . 4 6 9 0  
0 . 8 9 0 9  
0 . 1 1 3 2
0 . 0 I 3 L  
0 . 0 0 4 2 *
R - S q u a r e
0 . 7 2 8 3 6 8
C. V.
2 1 . 3 8 0 8
D e p e n d e n t  V a r i a b l e :
I n v e n t e d  S p e l l i n g
S o u r c e  d f
M o d e l  6
E r r o r  41
C o r r e c t e d  T o t a l  47
SS
5 5 . 8 4 1 5 1 2 2 5
2 0 . 8 2 5 1 5 4 4 2
7 6 . 6 6 6 6 6 6 6 7
MS F
9 . 3 0 6 9 1 8 7 !  1 8 . 3 2
0 . 5 0 7 9 3 0 6 0
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S U B S T A N T I A L  C O N T R I B U T I O N  OF T H E  S I X  I N D E P E N D E N T  V A R I A B L E S  
TO P R E D I C T  T H E  B E H A V I O R  OF T H E  D E P E N D E N T  V A R I A B L E ,  P R O T O ­
WR I T  I N c / l N  V E N T E D  S P E L L I N G ,
A S E C O N D  S T A T I S T I C  R E F L E C T I N G  T H E  M O D E L ’ S E F F E C T I V E ­
N E S S  I S  T H E  F  V A L U E  AND I T S  S I G N I F I C A N C E  P R O B A B I L I T Y ,  P R ^ F .
T h i s  v a l u e  i s  t h e  r a t i o  p r o d u c e d  b y  d i v i d i n g  MS ( m o d e l )  b y  
MS ( e r r o r )  a n d  t e s t s  h o w  w e l l  T H E  m o d e l  ( a f t e r  a d j u s t i n g  f o r  
t h e  m e a n )  a c c o u n t s  f o r  T H E  B E H A V I O R  OF T H E  I N D E P E N D E N T  V A R I ­
A B L E S .  I f  t h e  p r o b a b i l i t y  ( P R > F )  i s  s m a l l ,  i t  i n d i c a t e s  s i g ­
n i f i c a n c e ,  I n  t h e  d a t a  f o r  t h i s  s t u d y  g e n e r a t e d  b y  t h e  p r o ­
c e d u r e ,  F = i 8 . 3 2  AND P R > F = , 0 0 0 i ,  i n d i c a t i n g  s i g n i f i c a n c e  f o r
T H E  M O D E L ,
T h e  m o s t  i m p o r t a n t  s e t  o f  s t a t i s t i c s  d e r i v e d  f r o m
T H E  M U L T I P L E  R E G R E S S I O N  A N A L Y S I S  I S  P R > ( T )  WHOSE V A L U E S  A NSWER 
T H E  Q U E S T I O N ,  " i F  T H E  P A R A M E T E R  E Q U A L S  0 ,  WHA T  I S  T H E  P R O B ­
A B I L I T Y  OF O B T A I N I N G  A L A R G E R  V A L U E  OF T ? ”  A  S M A L L  V A L U E  
FOR T H E  P R O B A B I L I T Y  I N D I C A T E S  T H A T  T H E  P A R A M E T E R  I S  NOT  
L I K E L Y  TO E Q U A L  Z E R O ,  AND T H A T  T H E  I N D E P E N D E N T  V A R I A B L E  C O N ­
T R I B U T E S  S I G N I F I C A N T L Y  TO T H E  M O D E L ,
T h e  T H R E E  I N D E P E N D E N T  V A R I A B L E S  M A R K E D  BY A S T E R I S K S  
A R E  T H O S E  T H A T  C O N T R I B U T E  M O S T  S I G N I F I C A N T L Y  TO T H E  MO D E L  
A N D ,  T H E R E F O R E ,  A R E  M O S T  P R E D I C T I V E  OR E X P L A N A T O R Y  FOR T H E  
D E P E N D E N T  V A R I A B L E ,  P R O T O W R I T I N o / l N V E N T E D  S P E L L I N G .  T H E S E  
I N D E P E N D E N T  V A R I A B L E S ,  I N  T H E  ORDE R OF T H E I R  S I G N I F I C A N C E  TO 
T H E  M O D E L ,  A R E  S E G M E N T A T I O N  ( . 0 0 4 2 ) ,  D R A W I N G  ( . 0 1 3 1 ) ,  AND 
H A P T I C  P E R C E P T I O N  ( . 1 0 2 9 ) .  S l N C E  T H E  TWO V A R I A B L E S  P R E D I C T E D
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AS B E I N G  P R E R E Q U I S I T E S  FOR P R O T O W R I T l N g / I N V E N T E D  S P E L L I N G  
ARE T H E  V A R I A B L E S  SHOWN TO C O N T R I B U T E  M O S T  S I G N I F I C A N T L Y  TO 
T H E  D E P E N D E N T  V A R I A B L E  I N  T H E  M O D E L ,  T H E  P R E D I C T I O N  I S  S U P ­
P O R T E D  BY T H E  R E S U L T S  OF T H E  M U L T I P L E  R E G R E S S I O N  A N A L Y S I S .
O U A L I T A T  I VE D A T A
As A S T U D E N T  OF HUMAN D E V E L O P M E N T ,  T H I S  R E S E A R C H E R  
B E L I E V E S  T H A T  Q U A L I T A T I V E  D A T A  A R E  AS I M P O R T A N T  AS Q U A N T I T A ­
T I V E  D A T A  I N S T U D Y I N G  A P H E N OME N ON  L I K E  P R O T O W R I T I N G .
A W E A L T H  OF I N C I D E N T A L  I N F O R M A T I O N  WAS G L E A N E D  D U R I N G  
T H E  WE E K S  T H A T  T H E  T A S K S  WERE B E I N G  A D M I N I S T E R E D  TO T H E  C H I L ­
DREN A T  C a s a d y  S c h o o l ,  a n d  t h i s  i n f o r m a t i o n  p r o v i d e s  s o m e
F A S C I N A T I N G  I N S I G H T S  I N T O  T H E  R E M A R K A B L E  AND A D A P T A B L E  WAYS 
T H A T  Y OUNG C H I L D R E N  F U N C T I O N  I N  T H E  WO R L D .
B ,  ONE OF T H E  M A L E  C H I L D R E N  I N T H I S  S T U D Y ,  WA S ,  AT  
T H E  T I M E  OF T E S T I N G ,  F OUR Y E A R S  AND E I G H T  MO N T H S  OF A G E .
A n A T T R A C T I V E  C H I L D  OF A V E R A G E  S I Z E  W I T H  VERY L A R G E  B L U E  
E Y E S  AND L I G H T  BROWN H A I R ,  B WAS VERY W I L L I N G  TO P A R T I C I P A T E  
I N A L L  A S P E C T S  OF  T H E  T E S T I N G ,  H i S  T E A C H E R S  WERE S OME WH A T  
S U R P R I S E D  B E C A U S E  T H E Y  S A I D  T H A T ,  A L T H O U G H  HE WAS VERY V E R ­
B A L ,  HE S O M E T I M E S  WAS SHY AND R E L U C T A N T  TO T R Y  NEW T H I N G S ,
W h e n  B w a s  a s k e d  t o  d r a w  a p i c t u r e  a s  t h e  i n i t i a l
P A R T  OF T H E  T E S T I N G ,  HE I N D I C A T E D  I N A D V A N C E  T H A T  HE WAS 
G O I N G  TO DRAW A H O U S E ,  H E T H E N  P R O C E E D E D  TO DRAW A T W O - S T O R Y  
HOUS E  W I T H  A F L A T  ROOF T H A T  HAD TWO WI N DOWS  U P S T A I R S  AND TWO 
WI N D O WS  D O W N S T A I R S .  T h E HO U S E  A L S O  HAD A F R O N T  DOOR W I T H
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TWO W I N D O W S ,  ONE A T  T H E  T OP  A ND ONE A T  T H E  B O T T O M ,  A ND A 
L A R G E  H A N D L E  ON T H E  L E F T  S I D E  OF T H E  D O O R .  T h E HOUS E  WAS  
VERY C A R E F U L L Y  D R A WN ,  AND T H E  W I N D O WS  A ND DOOR WERE A L M O S T  
P E R F E C T  r e c t a n g l e s . T H E R E  WAS N O T H I N G  E L S E  I N  T H E  P I C T U R E ,
NO G R O U N D ,  S K Y ,  G R A S S ,  E T C . ,  O N L Y  T H E  L A R G E  T W O - S T O R Y  H O U S E  
I N  T H E  E X A C T  C E N T E R  OF T H E  P A P E R .
W h e n  B w a s  a s k e d  t o  g i v e  h i s  p i c t u r e  a t i t l e ,  h e
S A I D  T H A T  HE WOULD C A L L  I T  " H O U S E "  A N D ,  A F T E R  W R I T I N G  AN 
" h " ,  h e  A S K E D  HOW TO MA K E  T H E  " u h "  S OUND I N H O U S E .  WHEN T H E  
E X A M I N E R  S U G G E S T E D  T H A T  HE W R I T E  T H E  L E T T E R  T H A T  HE T H O U G H T  
I T  M I G H T  B E ,  HE S A I D  T H A T  HE T H O U G H T  T H A T  I T  WOULD BE AN " l "  
AND SO HE WROT E  H - l - S  FOR H O U S E .
H e WROT E  T H E  WORD I N L OWER C A S E  L E T T E R S  W H I C H  WAS 
U N U S U A L  FOR A C H I L D  H I S  AGE S I N C E  M O S T  C H I L D R E N  US E  U P P E R  
C A S E  L E T T E R S  ( C A P I T A L S )  W H I C H  S E E M TO BE E A S I E R  FOR T H E M  TO 
R E P R O D U C E .
H e WROT E T H E  T I T L E ,  " h I s " ,  I N VERY L A R G E  L E T T E R S  I N  
T H E  U P P E R  L E F T  Q U A D R A N T  OF T H E  P A P E R  AND WROT E  H I S  OWN N A M E ,  
A L S O  I N  L OWER C A S E  L E T T E R S  E X C E P T  FOR T H E  A P P R O P R I A T E L Y  
C A P I T A L I Z E D  F I R S T  L E T T E R ,  I N  T H E  U P P E R  R I G H T  Q U A D R A N T  OF 
T H E  P A P E R ,  T H U S  C R E A T I N G  A P E R F E C T L Y  S Y M M E T R I C A L  A R R A N G E M E N T  
W I T H  T H E  H O U S E  I N  T H E  C E N T E R  B E T WE E N  T H E  TWO WOR DS .  B ’ S 
P I C T U R E  W I T H  I T S  S I N G L E  F E A T U R E  OF A H O U S E  OR B U I L D I N G  WAS 
C L A S S I F I E D  A S  A S T A G E  3  D R A W I N G .
W h e n  B w a s  g i v e n  t h e  s e g m e n t a t i o n  t e s t s  a s  p a r t  o f
T H E  S T U D Y ,  HE HAD D I F F I C U L T Y  I N  U N D E R S T A N D I N G  AND R E C O G N I Z I N G
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T H E  I D E A  OF A ONE S Y L L A B L E  WORD A L T H O U G H  HE WAS A B L E  TO C L A P  
TWO AND T H R E E  S Y L L A B L E  WORDS W I T H  NO T R O U B L E  A F T E R  A D E M O N ­
S T R A T I O N .  H e a l s o  w a s  A B L E  TO F I N D  A L L  T H E  O B J E C T S  I N T H E  
E I G H T  O B J E C T  C O L L E C T I O N  AND A FEW O B J E C T S  I N T H E  N E A R  E N ­
V I R O N M E N T  WHEN I N I T I A L  S OUND CUE S  WERE G I V E N  BY T H E  E X A M I N E R ,  
B U T  HE WAS U N A B L E  OR U N W I L L I N G  TO P R O V I D E  SOUND CU E S  FOR 
I N I T I A L  S O U N D S  H I M S E L F .  T H I S  P L A C E D  H I M  A T  S T A G E  3  ON T H E
S e g m e n t a t i o n  c o n t i n u u m .
W h e n , a s  a  p r e l i m i n a r y  t o  t h e  w r i t i n g  t a s k , B w a s
A S K E D  TO N A ME  T H E  L E T T E R S  I N  T H E  A L P H A B E T  B O X ,  HE WAS A B L E  
TO N A M E  A L L  OF  T H E  L E T T E R S  OUT  OF S E Q U E N C E .  WHEN HE WAS 
A S K E D  I F  HE K NE W A NY S O U N D S  FOR T H E  L E T T E R S ,  HE WAS A B L E  TO 
G I V E  T H E  S H O R T  SOUND FOR ’ ' a "  AND S O U N D S  FOR A L L  T H E  C O N S O ­
N A N T S  E X C E P T  " q "  AND " x ” .
On T H E  W R I T I N G  T A S K ,  B WROT E  T H E  D I C T A T E D  S E N T E N C E S  
" I L I K E  MY M O M "  A ND " I  L I K E  S A N T A  C l A U S "  AS  F O L L O W S :  " I
L I K  M l  m "  a n d  " I L I K  S A N T  K . "  T H E S E  S P E L L I N G S  P L A C E D  H I M
AT  T H E  S t a g e  3  l e v e l  o f  p r o t o w r i t i n g / i n v e n t e d  s p e l l i n g .
W h e n  a s k e d  i f  h e  c o u l d  w r i t e  a n y  o t h e r  w o r d s , h e  w r o t e  t m b l  
( t u m b l e ) ,  PG ( p i g ) ,  a n d  I L I K  I S  KM ( I L I K E  I C E  C R E A M )  W I T H ­
OUT  H E L P  OR P R O M P T I N G .
H e  S E E M E D  E S P E C I A L L Y  P L E A S E D  W I T H  H I S  A B I L I T Y  TO 
W R I T E  AND WOUL D H A V E  C O N T I N U E D  E X C E P T  T H E  S C H O O L  DAY WAS  
E N D I N G .
On A N O T H E R  D A Y ,  B WAS G I V E N  T H E  T A S K S  OF H A P T I C  
P E R C E P T I O N .  On t h e  F I R S T  S E T  OF O B J E C T S  I N  T H E  T A S K S  W H I C H
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WERE H O U S E H O L D  I T E M S ,  B D I D  N O T  KNOW T H E  NAME FOR T H I M B L E ,
B U T  W I T H  EA CH OF T H E  O T H E R  I T E M S  HE C A L L E D  OUT  T H E  NA ME  AS 
HE F E L T  T H E  O B J E C T  R A T H E R  T H A N  J U S T  P O I N T I N G  TO T H E  D U P L I C A T E  
I N T H E  A R R A Y .  H e A L S O  P R O V I D E D  A D D I T I O N A L  I N F O R M A T I O N  B E Y OND 
T H E  COMMON N A M E ;  I . E . ,  P L A S T I C  S P O O N ,  L I T T L E  CO MB ,  M c D o N A L D ' S 
R I N G ,  E T C ,  I n c a r r y i n g  OUT  T H E  T A S K ,  HE F I N G E R E D  B O T H  S I D E S  
AND T H E  E D G E S  OF EA CH O B J E C T ,  AS  HE F E L T  I T  W I T H O U T  S E E I N G  
I T ,  AND HE C O R R E C T L Y  I D E N T I F I E D  A L L  E I G H T  OF T H E  I T E M S  I N 
T H E  A R R A Y ,
On t h e  S E C O N D  S E T  OF O B J E C T S ,  W H I C H  WERE G E O M E T R I C  
S H A P E S  MA D E  OF C A R D B O A R D ,  B A G A I N  WAS VERY V E R B A L  AND T A L K E D  
T H R O U G H O U T  T H E  T A S K .  A G A I N ,  HE T R I E D  TO NAME A L L  T H E  S H A P E S  
AS HE F E L T  T H E M .  H e KNEW T H E  N A ME S  F OR T R I A N G L E  AND C I R C L E  
AND C A L L E D  T H E  S E M I C I R C L E  W I T H  N O T C H E D  CHORD " T E E T H " , T H E  
R I N G  " a  d o u g h n u t " ,  AND T H E  EL  I P S E  " a  C I R C L E " .  WHE N HE COUL D 
NO T  T H I N K  OF AN A P P R O P R I A T E  N A M E ,  HE WOULD SAY " T H I S  O N E "  AS 
HE P O I N T E D  TO AN I T E M  I N  T H E  A R R A Y ,  B U T  HE A L W A Y S  A C C O M P A N I E D  
H I S  P O I N T I N G  G E S T U R E  W I T H  SOME V E R B A L  R E S P O N S E .  A L T H O U G H  B 
I N C O R R E C T L Y  I D E N T I F I E D  TWO OF T H E  E I G H T  S H A P E S  I N  T H I S  S E T ,
HE A P P E A R E D  V ERY C O N F I D E N T  AS HE F E L T  EACH I T E M ,  AND HE MA DE  
H I S  S E L E C T I O N S  S W I F T L Y  AND S U R E L Y .
On T H E  T H I R D  S E T  OF S H A P E S  I N T H E  H A P T I C  P E R C E P T I O N  
T A S K S ,  B ’ S B E H A V I O R  CH A N G E D  N O T I C E A B L Y .  H e NO L O N G E R  MA DE  
ANY V E R B A L  R E S P O N S E S  B U T  S E E M E D  TO BE F O C U S I N G  H I S  F U L L  A T ­
T E N T I O N  AND C O N C E N T R A T I O N  ON A V ERY T H O R O U G H  T A C T I L E  AND 
S T E R E O G N O S T I C  E X P L O R A T I O N  OF EA CH S H A P E ,  U s i N G  H I S  F I N G E R T I P S ,
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HE C H E C K E D  OUT  B OT H T H E  E DGE S  OF T H E  F I G U R E  AND I T S  S U R F A C E S  
AND H I S  C O N C E N T R A T I O N  P A I D  O F F  AS HE C O R R E C T L Y  I D E N T I F I E D  
S E V E N  OUT  OF T H E  E I G H T  I T E M S .
O n  t h e  F O U R T H  AND F I N A L  S E T  OF S H A P E S  W H I C H  WERE T H E  
MO S T  C O M P L E X  AND L E A S T  F A M I L I A R ,  B HAD G R E A T E R  D I F F I C U L T Y
W I T H  I D E N T I F I C A T I O N  BY T O U C H ,  I D E N T I F Y I N G  O N L Y  F OUR OUT  OF
T H E  E I G H T  C O R R E C T L Y .  H e E X P L O R E D  EACH S H A P E  I N T H I S  S E T  
MORE H E S I T A N T L Y  AND L E S S  T H O R O U G H L Y .  H e  USED H I S  F I N G E R T I P S  
T H R O U G H O U T  T H E  E X P L O R A T I O N ,  B U T  O F T E N  HE D I D  NOT  R E T U R N  TO 
H I S  S T A R T I N G  P O I N T  I N T H E  E X A M I N A T I O N ,  T H E R E F O R E  NOT  COM­
P L E T I N G  A S Y S T E M A T I C  E X P L O R A T I O N  W H I C H  WOULD H A V E  L E A D  TO A 
C O R R E C T  I D E N T I F I C A T I O N .
H i s  o v e r a l l  p e r f o r m a n c e  o n  t h e  s e t  o f  h a p t i c  p e r c e p ­
t i o n  T A S K S  WAS J U D G E D  TO BE A T  S T A G E  3 .
O n t h e  t a s k s  o f  l i n e a r  o r d e r , B p e r f o r m e d  A G A I N  A T
T H E  S t a g e  3  l e v e l . W h e n  h e  w a s  a s k e d  t o  s o r t  t h e  b e a d s  b y
c o l o r , h e  s e l e c t e d  th e  s a m e  s h a p e  AND COL OR AND T H E R E F O R E
D I D  NOT  US E  A L L  T H E  B E A D S .  WHEN HE WAS T O L D  T H A T  HE S H OUL D 
US E  A L L  T H E  B E A D S  AND S O R T  ON L Y  BY C O L O R ,  HE WAS A B L E  TO DO 
SO AND L A T E R  COUL D S ORT  ON L Y  BY S H A P E  WHEN A S K E D .
A g a i n , B w a s  v e r y  v e r b a l  d u r i n g  t h e  l i n e a r  o r d e r  
T A S K S .  Wh e n  h e  w a s  a s k e d  t o  d u p l i c a t e  a m o d e l  w i t h  b e a d s  o n  
A r o d , h e  d i d  s o  w i t h  NO H E S I T A T I O N ,  B U T  HE NAMED T H E  COL OR  
OF EACH B E A D  B E F O R E  HE P L A C E D  I T  ON T H E  R O D .  WHEN HE WAS 
A S K E D  TO P L A C E  T H E  B E A D S  ON H I S  ROD I N R E V E R S E  ORDE R FROM
T H E  M O D E L ,  HE D I D  NOT  DO SO B U T  A G A I N  D U P L I C A T E D  T H E  M O D E L .
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B WAS A B L E  TO T R A N S P O S E  T H E  P A T T E R N  F R O M  A C U R V E D  
M O D E L  TO A S T R A I G H T  ROD W I T H  NO H E S I T A T I O N  A N D  NO D I F F I C U L T Y .  
H e D I D  N O T  A T T E M P T  T O S T R A I G H T E N  T H E  C U R V E D  M O D E L  T O A C C O M ­
P L I S H  T H E  T A S K  N O R  D I D  HE  DO SO T O  C H E C K  H I S  WORK A F T E R  I T  
WAS C O M P L E T E D  AS S O M E  S U B J E C T S  D I D .
On T H E  C L O T H E S L I N E  T A S K S ,  T H E  S E C O N D  S E C T I O N  OF  
L I N E A R  O R D E R ,  B C O U L D  I D E N T I F Y  A L L  OF  T H E  P I E C E S  OF  C L O T H I N G  
U S E D  E X C E P T  T H E  S K I R T  W H I C H  HE C A L L E D  A D R E S S .  H e WAS A B L E  
T O D U P L I C A T E  ON H I S  OWN C L O T H E S L I N E  T H E  S E Q U E N C E  OF  C L O T H E S  
ON T H E  M O D E L  L I N E  B O T H  WHE N H I S  L I N E  WAS P L A C E D  D I R E C T L Y  B E ­
L OW T H E  M O D E L  A N D  WH E N  I T  WAS P L A C E D  T O O N E  S I D E .
H e w a s  a b l e  t o  r e m o v e  t h e  c l o t h e s  f r o m  t h e  l i n e  i n
R E V E R S E  O R D E R  B U T  WAS U N A B L E  T O N A M E  T H E  O R D E R  OF  T H E  C L O T H E S  
I N  T H E  C L O T H E S  B A S K E T  BY R E F E R R I N G  T O T H E  M O D E L .  H e A L T E R ­
N A T E D  B E T W E E N  L O O K I N G  A T  T H E  B A S K E T  AND L O O K I N G  A T  T H E  M O D E L ,  
A S  HE  R A N D O M L Y  N A M E D  T H E  I T E M S  O F  C L O T H I N G .  He A P P E A R E D  TO  
BE  U S I N G  T H E  M O D E L  O N L Y  A S  A M E M O R Y  A I D  I N  R E C A L L I N G  T H E  
N A M E S  OF  T H E  V A R I O U S  P I E C E S  OF  C L O T H I N G  I N  T H E  B A S K E T ;  H OW­
E V E R ,  T H E  R A N D O M  O R D E R  OF  H I S  N A M I N G  I N D I C A T E D  T H A T  H E  D I D  
N O T  R E L A T E  T H E  O R D E R  I N  T H E  B A S K E T  T O T H E  O R D E R  OF  T H E  M O D E L .
A F U R T H E R  D I S C U S S I O N  O F  HOW O T H E R  C H I L D R E N  P E R F O R M E D  
ON T H I S  T A S K  W I L L  BE  D E S C R I B E D  I N  A L A T E R  P A R T  OF  T H I S  C H A P ­
T E R .
B ' s  S t a g e  2  p e r f o r m a n c e  o n  t h e  t w o  t a s k s  o f  c o n s e r ­
v a t i o n  OF  Q U A N T I T Y ,  B O T H  D I S C R E T E  A N D  C O N T I N U O U S ,  WAS S L I G H T L Y
B E H I N D  H I S  S t a g e  3  p e r f o r m a n c e s  o n  a l l  o t h e r  t a s k s .  T h e
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R E S E A R C H E R  D O E S  N O T  A S S U M E ,  H O W E V E R ,  T H A T  T H I S  S L I G H T  D E C A L A G E  
ON T H E  C O N S E R V A T I O N  T A S K S  A L T E R S  T H E  B A S I C  A S S U M P T I O N  T H A T  
C OMMON C O G N I T I V E  S T R U C T U R E S  U N D E R L I E  P E R F O R M A N C E S  ON A L L  
S E V E N  S E T S  OF  T A S K S .  A C C O R D I N G  TO T H E  P l A G E T I A N  L I T E R A T U R E ,  
Y O U N G  C H I L D R E N  O F  B ' S  A G E  A R E  O N L Y  G R A D U A L L Y  A C H I E V I N G  S O M E  
D E G R E E  O F  D E C E N T R A T I O N  A N D  A R E  S L O W L Y  B E C O M I N G  A B L E  TO S E P A ­
R A T E  T H E  I N F R A L O G  I C A L  F R O M  T H E  L O G I C A L  A S  T H E Y  M O V E  T O W A R D  
H I G H E R  L E V E L S  O F  D E C E N T R A T I O N  A N D  C O M P E N S A T I O N  L E A D I N G  
F I N A L L Y  T O O P E R A T I O N A L  T H O U G H T .  T H I S  G R A D U A L  A N D  S T I L L  I N ­
C O M P L E T E  E M A N C I P A T I O N  F R O M  T H E  S E D U C T I O N S  O F  I M M E D I A T E  P E R ­
C E P T I O N  M A Y  A C C O U N T  F O R  T H E  F A C T  T H A T  S O M E  C O N T E X T S  S E E M  TO  
P R O V I D E  G R E A T E R  R E S I S T A N C E  T O T H E  D E C E N T E R I N G  P R O C E S S  T H A N
O T H E R S .  T h i s  m a y  e x p l a i n  t h e  d e c a l a g e  i n  c o n s e r v a t i o n .
B ' s  i n d i v i d u a l  p e r f o r m a n c e s  o n  t h e s e  t a s k s  p r o v i d e  
i n t e r e s t i n g  a n d  i l l u s t r a t i v e  e x a m p l e s  o f  s e v e r a l  i m p e d i m e n t s  
t h a t  s t a n d  i n  t h e  w a y  o f  t h e  a c h i e v e m e n t  o f  c o n s e r v a t i o n  o f  
q u a n t i t y  b y  y o u n g  c h i l d r e n .
On t h e  c o n s e r v a t i o n  o f  d i s c r e t e  q u a n t i t y  t a s k ,  B w a s  
a b l e  t o  c o n s t r u c t  a  s e t  w i t h  p o k e r  c h i p s  e q u i v a l e n t  t o  t h e  
e x a m i n e r ’ s  s e t  b y  c o u n t i n g  t h e  n u m b e r  i n  t h e  e x a m i n e r ’ s  s e t  
a n d  p u t t i n g  d o w n  t h e  s a m e  n u m b e r  i n  h i s  o w n .  H o w e v e r ,  e v e n
T H O U G H  H E  C O U N T E D ,  H E  S T I L L  P L A C E D  E A C H  E L E M E N T  I N  H I S  S E T  
E X A C T L Y  B E S I D E  E A C H  E L E M E N T  I N  T H E  E X A M I N E R ’ S S E T  U S I N G  O N E  
T O O N E  C O R R E S P O N D E N C E ,
W h e n  t h e  c h i p s  i n  t h e  e x a m i n e r ’ s  r o w  w e r e  s p r e a d
A P A R T ,  B S A I D  T H A T ,  " Y O U R ’ S H A S  M O R E  B E C A U S E  I T ’ s  L O N G E R . "
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A f t e r  t h e  c h i p s  w e r e  r e t u r n e d  t o  t h e i r  o r i g i n a l  p o s i t i o n s ,
B t h o u g h t  t h a t  t h e  s e t s  a g a i n  w e r e  e q u a l .  H e  s a i d  t h a t  
" y e s , t h e y  a r e  t h e  s a m e  b e c a u s e  t h e y  a r e  t h e  s a m e  l e n g t h . "
W H E N  T H E  e x a m i n e r  S T A C K E D  O N E  S E T  V E R T I C A L L Y  T O S E E  
W H E T H E R  B W O U L D  T H I N K  T H A T  T H E  S E T S  NOW H A D  T H E  S A M E  Q U A N ­
T I T Y ,  B S A I D  T H A T  T H E  S E T  T H A T  WAS  S T A C K E D  WAS S M A L L E R  
" b e c a u s e  i t  o n l y  H A D  O N E  C H I P  I N  I T . "
B ' S  R E S P O N S E S  ON T H I S  T A S K  R E V E A L  S E V E R A L  T H I N G S  
A B O U T  H I S  P R E S E N T  WAY OF  T H I N K I N G .  A L T H O U G H  B C A N  C O U N T ,  HE  
H A S  N O T  Y E T  L E A R N E D  T O U S E  C O U N T I N G  A S  A T H I N K I N G  T O O L  A N D ,  
T H E R E F O R E ,  A L T H O U G H  HE  K N O WS  B O T H  ROWS O F  C H I P S  H A V E  T H E  S A M E  
A M O U N T  O R I G I N A L L Y ,  H E  D O E S  N O T  U S E  C O U N T I N G  T O C H E C K  T H E  
Q U A N T I T Y  WH E N  T H E  A P P E A R A N C E S  A R E  C H A N G E D .  A L S O ,  E V E N  T H O U G H  
HE  U S E D  C O U N T I N G  T O  M A K E  H I S  O R I G I N A L  S E T ,  H E  A L S O  U S E D  O N E  
T O  O N E  C O R R E S P O N D E N C E  ( M A T C H I N G  H I S  C H I P S  T O  T H E  E X A M I N E R A S )  
A S  A M O R E  C E R T A I N  C H E C K  ON T H E  E Q U I V A L E N C E  OF  T H E  S E T S .
T h e  F A C T  T H A T  B A L S O  S A I D  T H A T  T H E R E  WAS  O N L Y  ON E  
C H I P  I N  T H E  S E T  WH E N  T H E  C H I P S  WE R E  S T A C K E D  V E R T I C A L L Y  A T ­
T E S T S  T O T H E  F A C T  T H A T  C O U N T I N G  I S  I N  T H E  S E R V I C E  OF  T H E  
I N F R A L O G  I C A L  C O N C E P T S  R E L A T I N G  TO T H E  S E T  ( l E N G T h )  R A T H E R  
T H A N  TO T H E  L O G I C A L / M A T H E M A T I C A L  R E L A T I O N S H I P S .
O n  T H E  C O N S E R V A T I O N  O F  C O N T I N U O U S  Q U A N T I T Y  ( S U B ­
S T A N C E )  T A S K ,  B S A I D  T H A T  WHE N T H E  E X A M I N E R A S  B A L L  O F  C L A Y  
WAS  F L A T T E N E D  I N T O  A P A N C A K E ,  " T H E  B A L L  I S  B I G G E R  B E C A U S E  
Y O U R ' s  i s  F L A T . "
W h e n  t h e  c l a y  w a s  r e t u r n e d  t o  i t s  o r i g i n a l  s h a p e , B
75
S A I D  T H A T  T H E  C L A Y  B A L L S  " A R E  T H E  S A M E  B E C A U S E  T H E Y  L O O K  L I K E
TWO E Y E S , "  A G A I N  R E F L E C T I N G  A F O C U S  ON A P P E A R A N C E S .  A s  A
F I N A L  T E S T  OF  C O N S E R V A T I O N ,  T H E  C L A Y  I N  ON E  OF  T H E  B A L L S  WAS  
T H E N  R O L L E D  I N T O  A S N A K E  A N D  B S A I D  T H A T  " T H E  S N A K E  H A S  M O R E
C L A Y  B E C A U S E  I T  I S  L O N G E R . "
B ’ S R E S P O N S E S  ON T H E  C O N S E R V A T I O N  OF  Q U A N T I T Y  T A S K S  
R E F L E C T  A C H I L D  WHO I S  S T I L L  P E R C E P T I O N  B O U N D  A N D  I S  A B L E  TO  
F O C U S  ON O N L Y  O N E  D I M E N S I O N .  H e  H A S  N O T  Y E T  M O V E D  I N T O
S t a g e  3  w h e n  h e  w i l l  b e  a b l e  t o  m a k e  s u c c e s s i v e  c e n t r a t i o n s
A N D  T O F O C U S  H I S  A T T E N T I O N  ON M O R E  T H A N  O N E  D I M E N S I O N .
I n  d e s c r i b i n g  t h e s e  b e h a v i o r s  o f  B ,  a  f o u r - y e a r - o l d
BOY  I N  t h i s  s t u d y , T H E  W R I T E R  H A S  T R I E D  T O R E L A T E  T H E  P E R ­
F O R M A N C E S  O F  O N E  R E P R E S E N T A T I V E  S U B J E C T  I N  AN A N E C D O T A L  W A Y .
T h i s  w a s  d o n e  i n  o r d e r  t o  i m p a r t  t h e  f l a v o r  o f  t h e  u n i q u e
H U M A N  R E S P O N S E S  T H A T  O C C U R  I N  A N Y  T E S T I N G  S I T U A T I O N  A N D  P R O ­
V I D E  A S  M U C H  I N F O R M A T I O N  A S  T H E  M O R E  F O R M A L  D A T A  I F  A L L O W E D  
TO E M E R G E  A N D  B E  V A L I D A T E D  A S  A U T H E N T I C .
S e v e r a l  i n t e r e s t i n g  a n d  r e c u r r i n g  p a t t e r n s  o f  r e ­
s p o n s e  A M O N G  T H E  C H I L D R E N  I N  T H E  S T U D Y  A L S O  WE R E  N O T E D  AND  
S H O U L D  B E  M E N T I O N E D  A S  A P A R T  OF  T H E  Q U A L I T A T I V E  D A T A .
O n e  o f  t h e  m o s t  i n t e r e s t i n g  a n d  i n t r i g u i n g  o f  t h e s e
P A T T E R N S  WA S  O B S E R V E D  D U R I N G  T H E  T E S T S  F O R  H A P T I C  P E R C E P T I O N .  
I n T H I S  T E S T I N G  S I T U A T I O N ,  D E S C R I B E D  I N  T H E  P R E C E D I N G  S E C T I O N ,  
C H I L D R E N  W E R E  P L A C E D  B E F O R E  A B O X  W I T H  R O U N D  H O L E S  ON E A C H  
S I D E  SO T H A T  T H E  C H I L D ’ S H A N D S  C O U L D  B E  P L A C E D  T H R O U G H  T H E
H O L E S .  T h e  b o x  w a s  o p e n  o n  t h e  e x a m i n e r ’ s  s i d e  o n l y  a n d  t h e  
e x a m i n e r  c o u l d  h a n d  o b j e c t s  o r  s h a p e s  t o  t h e  c h i l d  a n d  O B S E R V E
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HOW T H E  C H I L D  E X A M I N E D  T H E M  BY T O U C H  W I T H O U T  T H E  C H I L D  H A V I N G  
A N Y  V I S U A L  C O N T A C T  W I T H  T H E  I T E M .  A D U P L I C A T E  S E T  O F  O B J E C T S  
OR S H A P E S  WAS A V A I L A B L E  T O T H E  C H I L D  F O R  V I S U A L  E X A M I N A T I O N  
A N D ,  A F T E R  F E E L I N G  T H E  P R O F F E R E D  I T E M ,  T H E  C H I L D  WAS A S K E D  
T O  P O I N T  T O T H E  S A M E  I T E M  I N  T H E  V I S U A L  D I S P L A Y .
A d u l t s  w h o  w e r e  g i v e n  t h i s  t a s k  w o u l d  f e e l  t h e  o b j e c t ,
L O O K  a t  T H E  V I S U A L  A R R A Y  W H I L E  F E E L I N G  I T  A G A I N ,  A N D  T H E N  COME  
T O  A D E C I S I O N  B A S E D  ON A C O O R D I N A T I O N  B E T W E E N  WH A T  WAS S E E N  
V I S U A L L Y  A N D  W H A T  WAS F E L T  K I N E S T H E T I C A L L Y .  A t L E A S T  T H A T  I S  
T H E  P R O C E D U R E  U S E D  BY H A L F  A D O Z E N  A D U L T S  WHO WE R E  O B S E R V E D .
T h e  M A J O R I T Y  OF  S U C C E S S F U L  C H I L D R E N  I N  T H E  S T U D Y ,  
H O W E V E R ,  D I D  N O T  U S E  T H I S  P R O C E D U R E  A T  A L L ,  Y E T  T H E Y  I D E N T I ­
F I E D  T H E  O B J E C T S .  I N S T E A D ,  T H E Y  L O O K E D  A T  T H E  V I S U A L  A R R A Y  
O N C E  A T  T H E  B E G I N N I N G  OF  T H E  T A S K ,  T H E N  F E L T  E A C H  O B J E C T  OR  
S H A P E  A S  I T  WAS P R E S E N T E D ,  T H E N  Q U I C K L Y  T U R N E D  A N D ,  W I T H O U T  
S E A R C H I N G ,  P O I N T E D  D I R E C T L Y  T O T H E  I T E M  I N  T H E  V I S U A L  A R R A Y .
I t  WAS A S  T H O U G H  T H E Y  HAD A P H O T O G R A P H  O F  T H E  W H O L E  
A R R A Y  I N  T H E I R  H E A D S  W H E R E  T H E Y  C O U L D  U S E  I T  F OR  C O M P A R I S O N  
W I T H  T H E  " F E L T "  I T E M  AND A L S O  U S E  I T  T O G U I D E  T H E I R  H A N D  WH E N  
T H E Y  W E R E  R E A D Y  T O  P O I N T  TO T H E  S P E C I F I C  I T E M  T H A T  H A D  B E E N  
F E L T .  T h e  m o s t  i n t r i g u i n g  T H I N G  A B O U T  T H I S  WAS T H A T  A S  T H E  
C H I L D  M O V E D  T H R O U G H  T H E  T A S K ,  T H E  I T E M S  P R E S E N T E D  B E C A M E  L E S S  
F A M I L I A R  ( i r r e g u l a r  S H A P E S ,  D I F F E R E N T  T Y P E S  OF  C R O S S E S  I N  T H E  
S A M E  A R R A Y ,  E T C . ) ,  A N D  I T  WAS D I F F I C U L T  T O S E E  HOW T H E  C H I L D  
C O U L D  U S E  A N Y  T Y P E  O F  V E R B A L  L A B E L  A S  A M E M O R Y  D E V I C E ,  P E R ­
H A P S  I T  I S  T R U E  T H A T  M A N Y  C H I L D R E N  DO H A V E  E I D E T I C  I M A G E R Y  
A N D  T H I S  P A R T I C U L A R  T A S K  H A P P E N E D  T O  R E V E A L  I T S  P R E S E N C E .
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A S E C O N D  I N T E R E S T I N G  A S P E C T  O F  T H E  T E S T I N G  I N V O L V E D  
A P O R T I O N  O F  T H E  L I N E A R  O R D E R  T A S K .  I N  T H E  T H I R D  P A R T  OF  
T H I S  T A S K ,  T H E  C H I L D  WAS A S K E D  T O  P U T  C U T - O U T  P A P E R  C L O T H E S  
ON A C L O T H E S  L I N E  T H A T  H A S  B E E N  D R A WN  ON P A P E R ,  A N D  T O  P U T  
T H E M  ON T H E  L I N E  I N  E X A C T L Y  T H E  S A M E  O R D E R  A S  T H E  C L O T H E S  ON
A M O D E L  L I N E  A B O V E .
T h e  C H I L D  T H E N  WAS A S K E D  T O R E M O V E  T H E  C L O T H E S  F R O M  
T H E  L O W E R  L I N E  I N  T H E  R E V E R S E  O R D E R  F R O M  W H I C H  T H E Y  H A D  B E E N  
P L A C E D  ON T H E  L I N E  A N D  T O P I L E  T H E  C L O T H E S  I N  A M I N I A T U R E  
WA S H  B A S K E T  SO T H A T  E A C H  P I E C E  WA S  P L A C E D  ON T O P  OF  T H E  P R E ­
V I O U S  O N E .  T h e  C H I L D  T H E N  WAS  A S K E D  T O T E L L  T H E  E X A M I N E R  
W H I C H  P I E C E  WAS ON T H E  B O T T O M  OF  T H E  B A S K E T ,  W H I C H  P I E C E  WAS
N E X T ,  E T C .  A l t h o u g h  t h e  u p p e r  c l o t h e s  l i n e  p r o v i d e d  a p e r ­
f e c t  M O D E L  OF  T H E  O R D E R  F O R  T H E  C H I L D ,  T H E  Y O U N G E R  C H I L D R E N  
N E V E R  T H O U G H T  O F  L O O K I N G  A T  I T  A N D  E I T H E R  T R I E D  T O R E M E M B E R  
T H E  O R D E R  OR A T T E M P T E D  T O P E E K  I N T O  T H E  WA S H  B A S K E T  T O S E E  
T H E  O R D E R ,  A N D ,  I N  B O T H  I N S T A N C E S ,  T H E Y  WE R E  U N S U C C E S S F U L .
W H A T  WAS I N T E R E S T I N G  T O O B S E R V E  WE R E  T H O S E  C H I L D R E N  
WHO R E C O G N I Z E D  T H E  U T I L I T Y  O F  T H E  M O D E L  B U T  F E L T  T H A T  S O M E H O W  
I T  WAS WR O N G  T O U S E  I T .  T H E Y  W O U L D  C A S T  S U R R E P T I T I O U S  G L A N C E S
T O W A R D  I T  WH E N  T H E Y  T H O U G H T  T H A T  T H E  E X A M I N E R  WAS N O T  L O O K I N G
OR W O U L D  A C T  L I K E  T H E Y  W E R E  L O O K I N G  I N T O  T H E  B A S K E T  W H I L E  
G L A N C I N G  F U R T I V E L Y  A T  T H E  M O D E L .  O N L Y  O N E  C H I L D  L O O K E D  D I ­
R E C T L Y  A T  T H E  M O D E L  A N D  V E R B A L I Z E D  T H E  F A C T  T H A T  T H E  M O D E L  
G A V E  T H E  C L U E  T O  T H E  O R D E R .  S i N C E  T H E S E  C H I L D R E N  A R E  I N  A 
S C H O O L  S E T T I N G  W H E R E  C H I L D R E N  A R E  F R E E  T O  G E T  I N F O R M A T I O N  
F R O M  A V A R I E T Y  OF  S O U R C E S ,  I N C L U D I N G  O T H E R  C H I L D R E N ,  T E A C H E R S ,
7 8
V I S I T O R S ,  E T C . ,  I T  S E E M E D  S U R P R I S I N G  TO T H I S  O B S E R V E R  T H A T  
T H I S  R E A C T I O N  O C C U R R E D  I N  T H E  M A J O R I T Y  OF  C H I L D R E N  WHO U N ­
D E R S T O O D  T H E  V A L U E  OF  T H E  M O D E L .  M A Y B E  I T  WAS A S  O N E  C H I L D  
s a i d  w h o , A F T E R  T H E  T E S T I N G  WAS  O V E R ,  " C O N F E S S E D "  T O  L O O K I N G  
A T  T H E  M O D E L ,  " I T  J U S T  S E E M E D  T O O  E A S Y  T H A T  WAY T O BE R I G H T , "
T h e  P u r i t a n  e t h i c  s t i l l  l i v e s !
A n o t h e r  o b s e r v a t i o n  c o n c e r n s  t h e  c h i l d ' s  a b i l i t y  t o
D R A W  A P I C T U R E  A T  A M O M E N T ' S  N O T I C E .  I N  T H E  P R O T O W R I T I N G  
T A S K S  T H E  C H I L D R E N  A R E  G I V E N  A M A G I C  M A R K E R  A N D  A L A R G E  S H E E T  
O F  W A T E R  C O L O R  P A P E R  A N D  A S K E D  T O  D R A W A P I C T U R E  F O R  T H E  E X ­
A M I N E R .  M o s t  c h i l d r e n  w o u l d  c h o o s e  a  m a r k e r  a n d  b e g i n  i m m e ­
d i a t e l y  A N D  T H E  E X A M I N E R  W O U L D  S T O P  T H E M  J U S T  B E F O R E  T H E Y  P U T  
M A R K E R  T O P A P E R  A N D  A S K  I F  T H E Y  K N E W  W H A T  T H E Y  W E R E  G O I N G  TO  
D R A W  OR I F  T H E Y  W E R E  G O I N G  T O D E C I D E  A F T E R  T H E Y  B E G A N .  M a n Y 
O F  T H E  Y O U N G E R  C H I L D R E N  S A I D  T H A T  T H E Y  W O U L D  D E C I D E  A F T E R  
T H E Y  B E G A N  D R A W I N G ,  S O M E  C H I L D R E N  S A I D  T H A T  T H E Y  K N E W  B U T  
T H E Y  W O U L D  N O T  T E L L ,  A N D  O T H E R S  I M M E D I A T E L Y  S A I D  W H A T  T H E I R  
P I C T U R E S  W E R E  T O  B E ,  W H A T  S U R P R I S E D  T H I S  O B S E R V E R  WAS T H E  
A L A C R I T Y  W I T H  W H I C H  T H E  C H I L D R E N  E N T E R E D  I N T O  T H E  P R O C E S S  OF  
D R A W I N G  A P I C T U R E .  O N L Y  O N E  OR T WO OF  T H E  O L D E S T  C H I L D R E N  
R E F L E C T E D  F O R  A F E W M I N U T E S  B E F O R E  T H E Y  B E G A N .  F o R  T H E  R E S T ,  
I T  WAS A S  T H O U G H  T H E I R  M I N D S  W E R E  B U R S T I N G  W I T H  I D E A S  T O P U T  
ON P A P E R ,  A N D  T H E Y  W E R E  D E L I G H T E D  W I T H  T H E  O P P O R T U N I T Y  TO  
C R E A T E .  T h i s  o b s e r v e r  a l s o  w a s  s u r p r i s e d  a t  h o w  S U C C E S S F U L  
T H E  C H I L D R E N  W E R E  I N  T H I N K I N G  O F  A P P R O P R I A T E  T I T L E S  F O R  T H E I R  
P I C T U R E S  A F T E R  T H E Y  W E R E  C O M P L E T E D .  T I T L E S  L I K E  " S p R N g "  A N D  
" P C N C "  N O T  O N L Y  R E F L E C T E D  T H E  C H I L D ' S  P R O T O W R I T I N G  A B I L I T Y ,
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D U T  A L S O  R E F L E C T E D  T H E  A B I L I T Y  TO D E P I C T  AN I D E A  OR C O N C E P T  
R A T H E R  T H A N  J U S T  N A M I N G  AN O B J E C T  OR A P E R S O N ,
A f t e r  t h e  t e s t i n g  v; a s  c o m p l e t e d , t h e  r e s e a r c h e r  i n ­
t e r v i e w e d  C H I L D R E N  AMD A S K E D  T H E M HOW T H E Y  KNEW WHA T  L E T T E R S  
TO U S E  WHEN T H E Y  WERE W R I T I N G .  T h E A N S WE R S  WERE I N T E R E S T I N G  
AND R E V E A L I N G  B E C A U S E  T H E Y  D E M O N S T R A T E D  A G A I N  T H E  L A C K  OF  
C O N S C I O U S N E S S  ON T H E  P A R T  OF M O S T  Y OUNG C H I L D R E N  R E G A R D I N G  
A C T I V I T I E S  I N  W H I C H  T H E Y  A R E  I N V O L V E D .
T h e  Y O U N G E S T  W R I T E R S  WHO WERE I N T E R V I E W E D  S A I D  T H A T  
" t h e y  J U S T  k n e w "  WHAT  L E T T E R S  TO U S E  I N  W R I T I N G  A WORD.  T wO 
C H I L D R E N  A T  A MORE A D V A N C E D  W R I T I N G  L E V E L  S A I D  T H A T  T H E Y  
L I S T E N E D  F OR T H E  S O U N D S  AND T H E N  WROT E  T H E  L E T T E R S  FOR T H E S E  
s o u n d s ;  h o w e v e r ,  w h e n  t h e y  w e r e  A S K E D  HOW T H E Y  HAD L E A R N E D  
W H I C H  L E T T E R S  S T OO D  FOR W H I C H  S O U N D S ,  T H E Y  E I T H E R  S A I D  " M Y  
M O T H E R  T O L D  M E "  OR T H E Y  D I D  NOT  KNOW HOW T H E Y  HAD L E A R N E D ,  
E V E N  T H O U G H  T H E R E  A RE  MANY A C T I V I T I E S  F OR T H A T  P U R P O S E  I N 
T H E I R  S C H O O L .
A S I X - Y E A R - O L D  BOY S A I D  T H A T  B E F O R E  HE W R O T E ,  HE 
T H O U G H T  OF AN I D E A  T H A T  HE WA NT E D TO W R I T E  A B O U T ,  T H E N  HE 
T H O U G H T  OF T H E  WORD TO U S E ,  T H E N  T H E  L E T T E R S  TO M A K E  T H E
WO R D S .  H o w e v e r , h e  w a s  a s  u n c e r t a i n  a s  t h e  o t h e r s  a b o u t  h o w
HE  HAD L E A R N E D  H I S  S K I L L S  AND S A I D  T H A T  HE T H O U G H T  HE HAD 
L E A R N E D  WHEN HE WAS VE RY  L I T T L E  AND SO HE C O U L D N ' T  R E M E M B E R .
A l l  T H E S E  O B S E R V A T I O N S  I N D I C A T E  T H A T  TO E V A L U A T E  
T E S T I N G  OF C H I L D R E N  A D E Q U A T E L Y  I T  I S  AS I M P O R T A N T  TO U N D E R ­
S T A N D  WHA T  T H E Y  A RE  T H I N K I N G  AS TO RE CORD HOW T H E Y  R E S P O N D .
CHAPTER IV 
DISCUSSION
T h e  r e s u l t s  o f  t h i s  s t u d y  s u g g e s t  t h a t  t h e  p r o g r e s ­
s i o n  OF s t a g e s  o f  d e v e l o p m e n t  i n  P R O T O W R I T I N G  ( I N V E N T E D  
s p e l l i n g ) P R O V I D E S  AN A N A L O G U E  M O D E L  OF T H E  H I S T O R I C A L  D E ­
V E L O P M E N T  OF W R I T I N G  I N  H U M A N S ,  T H I S  S P O N T A N E O U S  R E P L A Y  OF  
AN H I S T O R I C A L  I N V E N T I O N  I S  NOT  P R E S U M E D  TO BE T H E  R E S U L T  OF  
A P R E D E T E R M I N E D  B E H A V I O R A L  P R O G R A M .  R A T H E R ,  P R O T O W R I T I N G  
OCC U R S  I N  R E S P O N S E  TO E N V I R O N M E N T A L  I N P U T  AS AN A D A P T I V E  
B E H A V I O R  C R E A T E D  FROM TWO P R E V I O U S L Y  A D A P T I V E  B E H A V I O R S ,  
S P O K E N  L A N G U A G E  AND G R A P H I C  R E P R E S E N T A T I O N .  T H I S  S C E N A R I O ,
I T  A P P E A R S ,  I S  V E RY  S I M I L A R  TO ONE T H A T  I N I T I A L L Y  L E D  OUR 
A N C E S T O R S  I N T O  W R I T I N G .
T h e  P L A S T I C I T Y  OF B E H A V I O R ,  W H I C H  I S  C H A R A C T E R I S T I C  
OF MODERN HU MA NS  AND W H I C H  A L L O WS  FOR A W I D E  R A N GE  OF D I V E R S E  
O U T C O M E S ,  I S  AN A D A P T I V E  R E S P O N S E  T H A T  S E E M S  TO H A V E  E V O L V E D  
A T  L E A S T  1 , 0 0 0 , 0 0 0  Y E A R S  A G O .  I N A S E N S E ,  HUMAN I N F A N T S  A RE  
BORN VERY MUCH U N F I N I S H E D .  I T  HAS B E E N P O I N T E D  O UT  BY A N ­
T H R O P O L O G I S T S  T H A T  S I N C E  P E L V I C  S I Z E  HAS B E E N L I M I T E D  I N  
HUMAN E V O L U T I O N  TO A C C O M M O D A T E  U P R I G H T  S T A N C E  AND B I P E D A L  
L O C O M O T I O N ,  MUCH B R A I N  D E V E L O P M E N T  MU S T  OCCUR A F T E R  B I R T H .
T h e  h u m a n  b r a i n  a t  b i r t h  h a s  r e a c h e d  l e s s  t h a n  o n e - q u a r t e r
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8 I
OF I T S  E V E N T U A L  S I Z E  WH E R E A S  M O N K E Y S  A R E  BORN W I T H  T H R E E  
q u a r t e r s  o f  t h e i r  t o t a l  B R A I N  V O L U ME  A L R E A D Y  D E V E L O P E D .  T h E 
b a b y ' s b r a i n  I S  A F E T A L  B R A I N  AND I T S  C O N T I N U I N G  D E V E L O P M E N T  
M U S T  OCCUR A F T E R  B I R T H  T H R O U G H  I N T E R A C T I O N S  W I T H  T H E  E N V I R O N ­
M E N T .
J e a n  P i a g e t  h a s  c h r o n i c l e d  t h e  i n t e l l e c t u a l  d e v e l o p ­
m e n t  OF T H E  c h i l d  FROM B I R T H  T H R O U G H  A D O L E S C E N C E  AND HAS  
G I V E N  AN A C C O U N T  OF T HE  R E S P O N S E  OF T H E  D E V E L O P I N G  HUMAN  
O R G A N I S M  TO I N T E R A C T I O N S  W I T H  T H E  H I G H  P R O B A B I L I T Y  E N V I R O N ­
M E N T  T H A T  W I L L  BE  E N C O U N T E R E D .  T h I S  E N V I R O N M E N T ,  T HO U G H  
A P P E A R I N G  I N O U T W A R D L Y  D I V E R S E  F O R M S ,  W I L L  P R O V I D E  G E N E R A L  
T Y P E S  OF E X P E R I E N C E S  R E Q U I R E D  BY T H E  C H I L D  FOR C O N T I N U I N G  
D E V E L O P M E N T .  J E A N  P l A G E T ,  B A S I N G  H I S  I D E A S  UPON F I F T Y  Y E A R S  
OF O B S E R V A T I O N  AND R E S E A R C H ,  HA S  C O N C L U D E D  T H A T  T H E  C H I L D  
O R G A N I Z E S  E X P E R I E N C E S  T H R O U G H  C O G N I T I V E  S T R U C T U R E S  T H A T  
C H A N G E  AND D E V E L O P  AS T H E  C H I L D  M A T U R E S  AND I N T E R A C T S  W I T H  
T H E  W O R L D .  T H E S E  O R G A N I Z I N G  S T R U C T U R E S  D E V E L O P  OUT  OF T H E  
c h i l d ' s  o w n  A C T I O N S  AND B E COME  I N T E R N A L I Z E D  S Y S T E M S  OF T H I N K ­
I NG AND B E H A V I N G .  S u C H  C O G N I T I V E  S T R U C T U R E S ,  B E C A U S E  T H E Y  
A R E  A D A P T A T I O N S  OF T H E  O R G A N I S M ,  C A N N O T  BE P R E S E N T E D  TO T H E  
C H I L D  R E A D Y - M A D E  T H R OU GH  L A N G U A G E  OR ANY O T H E R  M E A N S ,  B UT  
M U S T  BE C O N S T R U C T E D  BY T H E  C H I L D  T H R O U G H  H I S  OWN A C T I V I T I E S .  
T h e  S T R U C T U R E S  C R E A T E D  E S S E N T I A L L Y  I N V O L V E  L O G I C A L - M A T H E M A T ­
I C A L  R E L A T I O N S  OF I N C L U S I O N ,  O R D E R ,  AND C O R R E S P O N D E N C E ,  AND  
I N F R A L O G  I C A L  R E L A T I O N S  D E A L I N G  W I T H  S P A C E  AND T I M E .
A n t h r o p o l o g i s t  S u e  P a r k e r  ( 1 9 8 1 ) ,  w h o  h a s  s t u d i e d
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C H I L D H O O D  D E V E L O P M E N T  E X T E N S I V E L Y ,  HA S  C O N C L U D E D  T H A T  T H E  
HUMA N O R G A N I S M  I S  VERY A C T I V E  I N E V O K I N G  I N P U T S  FROM T HE  
E N V I R O N M E N T  T H A T  A RE E S S E N T I A L  FOR I T S  OWN T R A N S F O R M A T I O N S .
Pa r k e r  f i n d s  i t  d i f f i c u l t  t o  b e l i e v e  t h a t  s u c h  c o m p l e x ,
H I G H L Y  E L A B O R A T E D  S Y S T E M S  AS L A N G U A G E  OR I N T E L L I G E N C E  CO U L D  
H A V E  R I S E N  BY C H A N C E  I N A NY  I N D I V I D U A L  OR I N ANY S P E C I E S .
R a t h e r , P a r k e r  b e l i e v e s  t h a t  c o m p l e x  a d a p t i v e  s t r u c t u r e s  a r e
A L W A Y S  T H E  P R O D U C T  OF D I R E C T I O N A L  S E L E C T I O N  A C T I N G  O V E R MA NY  
g e n e r a t i o n s .  No H I G H L Y  O R G A N I Z E D  S Y S T E M  CAN E X I S T  A G A I N S T  
RA N DOM D I S O R G A N I Z I N G  F O R C E S ,  A C C O R D I N G  TO P A R K E R ,  U N L E S S  I T  
I S  M A I N T A I N E D  BY SOME C O N S I S T E N T  F O R C E .
P a r k e r  b e l i e v e s  t h a t  s u c h  a  c o n s i s t e n t  f o r c e  i s
B U I L T  I N T O  E A CH M E MB E R  OF T H E  S P E C I E S  M A K I N G  T H E  C H I L D  AN 
A C T I V E  P A R T I C I P A N T  I N  G E N E R A T I N G  AND P R O V O K I N G  T H E  I N P U T S  
N E C E S S A R Y  FOR I T S  OWN D E V E L O P M E N T A L  T R A N S F O R M A T I O N S .  T h E 
C H I L D ,  A C C O R D I N G  TO P A R K E R ,  N OT  O N L Y  I S  G E N E T I C A L L Y  P R I M E D  
TO E L I C I T  AND E V O K E  N E C E S S A R Y  I N P U T  FROM T H E  E N V I R O N M E N T ,  
B U T .  R E C E N T  R E S E A R C H  S U G G E S T S ,  T H A T  C O O P E R A T I N G  A D U L T S  A RE  
A L S O  G E N E T I C A L L Y  P R I M E D  TO R E S P O N D  TO T H E  C H I L D ’ S B E H A V I O R S  
I N  P A R T I C U L A R  WAYS T H A T  P R O V I D E  S T R U C T U R E  AND P A T T E R N  TO T H E  
I N T E R C H A N G E .
P a r k e r ’ s  i d e a s  s e e m  t o  b e  c o n s o n a n t  w i t h  E l i z a b e t h  
B a t e s ’  v i e w  t h a t  n e w  s y s t e m s  o f  h u m a n  b e h a v i o r  c a n  o c c u r
AND r e o c c u r  o u t  OF T H E  F O R T U I T O U S  C O M B I N A T I O N S  OF OL D S Y S ­
T E MS  U N DE R S I M I L A R  E N V I R O N M E N T A L  C O N S T R A I N T S  W H I L E  R E Q U I R I N G  
L I T T L E  G E N E T I C  C H A N G E .
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P a r k e r  a n d  B a t e s  b o t h  s t r e s s  t h e  a c t i v e  i n v o l v e m e n t
OF T H E  C H I L D  I N  G E N E R A T I N G  T H E  D E V E L O P M E N T A L  T R A N S F O R M A T I O N S  
T H A T  L E A D  T H E  C H I L D  TO R E I N V E N T  S U C H  I M P O R T A N T  A D A P T A T I O N S  
AS L A N G U A G E .  I T  I S  T H E  B E L I E F  OF T H E  P R E S E N T  W R I T E R ,  B A S E D  
UPON T H E  R E S U L T S  OF T H I S  S T U D Y ,  T H A T  P R O T O W R I T I N G  ( I N V E N T E D  
s p e l l i n g ) I S  AN E X A M P L E  OF J U S T  S U C H  A T R A N S F O R M A T I O N .  H E R E  
T H E  C H I L D ,  BY U T I L I Z I N G  A V A I L A B L E  I N P U T S  FROM T H E  E N V I R O N ­
M E N T ,  B R I N G S  T O G E T H E R  P R E V I O U S L Y  W E L L - P R A C T I C E D  B E H A V I O R S  
I N T O  A NEW C O N F I G U R A T I O N  AND C R E A T E S  A NEW AND MORE  C O M P L E X  
A D A P T A T I O N ,  W R I T T E N  L A N G U A G E .
I t  i s  T H I S  w r i t e r ' s  C O N C L U S I O N  T H A T  T H E  C O N S T R U C T I O N  
P R O C E S S  I N V O L V E D  I N T H E  C H I L D ' S  C R E A T I O N  OF T H E  W R I T T E N  L I N ­
G U I S T I C  CODE OF T H E  C U L T U R E  I S  T H E  S A ME  P R O C E S S  T H A T  P l A G E T  
HAS N O T E D  I N  F O L L O W I N G  T H E  D E V E L O P M E N T  OF T H E  L O G I C A L - M A T H E ­
M A T I C A L  S T R U C T U R E S .  P l A G E T  HAS D E S C R I B E D  T H I S  D E V E L O P M E N T  
I N T E R M S  OF T H E  C H I L D ' S  I N T E R A C T I O N S  W I T H  O B J E C T S  OR P E R S O N S  
I N T H E  P H Y S I C A L  WORLD AND T H E  R E L A T I O N S  AMONG T H E S E  O B J E C T S  
OR P E R S O N S  T H A T  T H E  C H I L D  C R E A T E S  T H R O U G H  H I S  OWN A C T I O N S ,
T h i s  r e s e a r c h e r  c o n t e n d s  t h a t  t h e  a n a l y s i s  w h i c h  t h e  c h i l d
P E R F O R M S  ON T H E  S P O K E N  L A N G U A G E  OF T H E  C U L T U R E  AND T H E  
t r a n s f o r m a t i o n s  i n v o l v e d  i n  T H E  U L T I M A T E  M A P P I N G  OF T H I S  
L A N G U A G E  ONT O T H E  W R I T T E N  C U L T U R A L  CODE C A L L S  I N T O  P L A Y  T H E  
S A M E  R E L A T I O N S H I P S  T H A T  P l A G E T  HA S  D E S C R I B E D  I N  T H E  C H I L D ' S  
I N T E R A C T I O N S  W I T H  T H E  WORL D OF O B J E C T S  AND P E O P L E .
A l t h o u g h  P i a g e t  h a s  s a i d  l i t t l e  a b o u t  t h e  d e v e l o p ­
m e n t  OF L I T E R A C Y  I N C H I L D R E N ,  T H E  I M P L I C A T I O N  I N S E V E R A L  OF
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H I S  W R I T I N G S  ( 1 9 6 7 ,  1 9 7 4 )  HAS B E E N  T H A T  L A N G U A G E ,  P R I O R  TO
T H E  B E G I N N I N G  OF F O R M A L  T H O U G H T  I N  A D O L E S C E N C E ,  I S  P R I M A R I L Y  
F I G U R A T I V E  R A T H E R  T H A N  O P E R A T I V E  I N N A T U R E ;  T H A T  I S ,  L A N G U A G E  
R E P R E S E N T S  ( OR R E - P R E S E N T s )  R E A L I T Y  I N A S T A T I C  WAY R A T H E R  
T H A N  B E I N G  AN I N S T R U M E N T  T H R OUGH W H I C H  T H E  C H I L D  CAN T R A N S ­
FORM R E A L I T Y ,  I N  A D Y N A M I C  WA Y ,  T H U S  L E A D I N G  TO T H E  CON­
S T R U C T I O N  OF E S S E N T I A L  C O G N I T I V E  S T R U C T U R E S .
P l A G E T  ( 1 9 6 9 )  HA S  N O T E D  T H A T  T H E  C H I L D ’ S L A N G U A G E  
U S A G E  R E F L E C T S  H I S  P R E S E N T  L E V E L  OF C O G N I T I V E  F U N C T I O N I N G ,
B U T  HE C I T E S  E V I D E N C E  BY P S Y C H O L I N G U I S T ,  H E R M I N E  S I N C L A I R ,  
D E M O N S T R A T I N G  T H A T  T R A I N I N G  T H E  C H I L D  T H R O U G H  L A N G U A G E ,  CON­
T R A R Y  TO P R E V A L E N T  O P I N I O N ,  DOES NOT  A L T E R  T H E  C H I L D ’ S U N D E R ­
L Y I N G  C O G N I T I V E  S T R U C T U R E S .
H a n s  F u r t h  ( 1 9 7 0 ) ,  a n  A m e r i c a n  c o l l e a g u e  o f  P i a g e t ’ s ,
HA S  E X P R E S S E D  T H E  V I E W ,  S E E M I N G L Y  C O N S O N A N T  W I T H  P i A G E T ’ S 
OWN,  T H A T  I T  I S  VERY D I F F I C U L T  I N T H E  C H I L D ’ S E A R L Y  Y E A R S  TO 
M A K E  R E A D I N G  A ND W R I T I N G  AN A C T I V I T Y  T H A T  W I L L  C H A L L E N G E  T H E  
O P E R A T I V E  C A P A C I T Y  OF T H E  C H I L D .  I N S T E A D ,  A C C O R D I N G  TO
F u r t h , e a r l y  e d u c a t i o n  u s u a l l y  e m p h a s i z e s  f i g u r a t i v e , l o w -  
l e v e l , A S S O C I A T I V E  K N O W I N G .
T h i s  r e s e a r c h e r  a g r e e s  w i t h  P i a g e t ’ s  a n d  F u r t h ’ s a s ­
s u m p t i o n s  T H A T  T H E  A S S O C I A T I V E  T A S K S  U T I L I Z E D  I N T R A D I T I O N A L  
l a n g u a g e  i n s t r u c t i o n  AND I N E A R L Y  R E A D I N G  AND W R I T I N G  M E T H O D S  
A R E  B A S I C A L L Y  F I G U R A T I V E  I N N A T U R E  AND DO NOT U T I L I Z E  T H E  
c h i l d ’ s  g r o w i n g  o p e r a t i v e  C A P A C I T I E S .  W H E T H E R  T H E  A P P R O A C H  
I S  L E T T E R  TO SOUND ( P H O N I C S  M E T H O D ) ,  OR W R I T T E N  WORD TO
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S P O K E N  WORD ( S I G H T  WORD M E T H O D ) ,  T H E  T A S K  I S  P R I M A R I L Y  ONE 
OF A S S O C I A T I O N  AND M E M O R I Z A T I O N  R A T H E R  T H A N  OF C O N S T R U C T I O N .
I t  i s  T H E  C O N C L U S I O N  OF T H I S  W R I T E R  T H A T  T H E  YOUNG 
C H I L D  WHO I S  E NGA GE D I N P R O T O W R I T I N G  I S  I N V O L V E D  I N A C R E A T I V E  
P R O C E S S  OF C O N S T R U C T I O N  AND T R A N S F O R M A T I O N  J U S T  AS S U R E L Y  AS 
I F  T H E  C H I L D  WERE I N V O L V E D  I N  O R D E R I N G  AND C O M P A R I N G  O B J E C T S  
OR P A R T I C I P A T I N G  I N  A NY OF T H E  O T H E R  A C T I V I T I E S  R E C O G N I Z E D  
AS O P E R A T I V E ,  A C T I V E  L E A R N I N G  I N T H E  P l A G E T I A N  S E N S E .
T h e  p r e s e n t  r e s e a r c h  h a s  s o u g h t  t o  t e s t  b o t h  t h e  a s ­
s u m p t i o n  T H A T  P R O T O W R I T I N G  I S  A NEW B E H A V I O R  C R E A T E D  BY T HE  
C H I L D  FROM TWO P R E V I O U S L Y  W E L L - P R A C T I C E D  B E H A V I O R S ,  S P O K E N  
L A N G U A G E  AND G R A P H I C  R E P R E S E N T A T I O N  ( d R A W I N g ) ,  AND T H A T  P R O ­
T O W R I T I N G  I S  A C O N S T R U C T I V E  P R O C E S S  A N A L O G O U S  TO T H E  CO N ­
S T R U C T I V E  P R O C E S S E S  O B S E R V E D  BY P l A G E T  I N T H E  I N F R A L O G  I CA L  
AND L O G I C A L  D E V E L O P M E N T  OF T H E  C H I L D  AND I S  O R G A N I Z E D  BY T H E  
S A M E  U N D E R L Y I N G  C O G N I T I V E  S T R U C T U R E S .
Two H Y P O T H E S E S  OR P R E D I C T I O N S  G E N E R A T E D  BY T H E S E  A S ­
S U M P T I O N S  WERE T E S T E D  I N T H I S  S T U D Y .  T h E  F I R S T  WAS T H A T  
T H R E S H O L D  L E V E L S  I N EACH OF T H E  TWO P R E R E Q U I S I T E  B E H A V I O R S ,  
S P O K E N  L A N G U A G E  AND G R A P H I C  R E P R E S E N T A T I O N ,  M U S T  BE A T T A I N E D  
B E F O R E  P R O T O W R I T I N G  COUL D O C C U R .  T H E S E  T H R E S H O L D  L E V E L S  WERE 
D E R I V E D  FROM D A T A  O B T A I N E D  FROM R E S E A R C H  ON C H I L D R E N ' S  DRAW­
I N G S  AND ON L I N G U I S T I C  D E V E L O P M E N T .
T h e  D A T A  G E N E R A T E D  BY T H E  R E S E A R C H  S U P P O R T E D  T H I S  
P R E D I C T I O N .  A l l  S U B J E C T S ,  W I T H  A S I N G L E  E X C E P T I O N ,  WHO WERE  
A T  T H E  T H R E S H O L D  L E V E L  OR B E L OW I N P R O T O W R I T I N G  ( S T A G E S  I OR
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2 )  S C ORE D A B O V E  T H E  P R O T O W R I T I N G  L E V E L  I N L I N G U I S T I C  D E V E L O P ­
M E N T  ( s e g m e n t a t i o n ) a n d  i n  d r a w i n g . I n t h i s  o n e  C A S E ;  T H E  
S U B J E C T  S C O R E D  A B O V E  P R O T O W R I T I N G  I N L I N G U I S T I C  D E V E L O P M E N T  
B U T  A T  T H E  SAME S T A G E  AS P R O T O W R I T I N G  I N D R A W I N G .
I n t h e  M U L T I P L E  R E G R E S S I O N  A N A L Y S I S ,  L I N G U I S T I C  D E ­
V E L O P M E N T  ( s e g m e n t a t i o n ) a n d  D R A W I N G  WERE T H E  TWO I N D E P E N D E N T  
V A R I A B L E S  T H A T  WERE MO S T  P R E D I C T I V E  OF T H E  D E P E N D E N T  V A R I A B L E ,  
P R O T O W R I T I N G ,  A G A I N  A T T E S T I N G  TO T H E  S T R O N G  R E L A T I O N S H I P  B E ­
T WE E N T H E  P R E D I C T E D  P R E R E Q U I S I T E  B E H A V I O R S  AND P R O T O W R I T I N G .
T h e  s e c o n d  p r e d i c t i o n  t e s t e d  i n  t h i s  s t u d y  w a s  t h a t
T H E  A P P E A R A N C E  AND S E Q U E N C E  OF S T A G E S  I N P R O T O W R I T I N G  S H O U L D  
C O I N C I D E  W I T H  T H E  A P P E A R A N C E  AND S E Q U E N C E  OF S T A G E S  E V I D E N C E D
I N  P i a g e t ' s  i n f r a l o g i c a l  a n d  l o g i c a l  t a s k s  s i n c e  t h e  d i f f e r ­
e n t  B E H A V I O R A L  C O M P E T E N C I E S  A R E  A S S U M E D  TO S H A R E  U N D E R L Y I N G  
C O G N I T I V E  S T R U C T U R E S .
I n g e n e r a l ,  t h e  r e s e a r c h  d a t a  a l s o  s u p p o r t  t h i s  S E C ­
OND P R E D I C T I O N .  C o r r e l a t i o n s  a m o n g  a l l  s e v e n  v a r i a b l e s  w e r e
S U B S T A N T I A L ,  A N D ,  W I T H  ONE E X C E P T I O N ,  P E R F O R M A N C E  S C O R E  M E A N S  
f o r  a l l  GROUP S  AND ON A L L  T A S K S  WERE A P P R O X I M A T E L Y  E Q U A L  TO 
OR A B O V E  P E R F O R M A N C E  S C O R E  M E A N S  ON P R O T O W R I T I N g / I N V E N T  ED 
S P E L L I N G ,  S U P P O R T I N G  T H E  R E S E A R C H E R ' S  C O N T E N T I O N  T H A T  COMMON 
C O G N I T I V E  S T R U C T U R E S  U N D E R L I E  P E R F O R M A N C E  ON T H E S E  D I V E R S E  
T A S K S .
T h e  p e r f o r m a n c e  s c o r e  m e a n s  o f  f o u r - y e a r - o l d  f e m a l e s ,
H O W E V E R ,  D I D  NO T  S U P P O R T  T H E  P R E D I C T I O N .  P E R F O R M A N C E  S C ORE  
ME A N S  ON T H E  C O N S E R V A T I O N  OF D I S C R E T E  Q U A N T I T Y  WERE A T
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A P P R O X I M A T E L Y  T H E  S A ME  L E V E L  AS P E R F O R M A N C E  S C ORE  M E A N S  FOR  
P R O T O W R I T I N g / i N V E N T E D  S P E L L I N G  FOR T H I S  G R O U P .  S c O R E S  FOR 
C O N S E R V A T I O N  OF C O N T I N U O U S  Q U A N T I T Y  WERE WE L L  B E L O W T H O S E  FOR 
P R O T O W R I T I N g / i N V E N T E D  S P E L L I N G ,  H O W E V E R ,  A ND T H E  TWO C O N S E R ­
V A T I O N  S C O R E S  WERE S U B S T A N T I A L L Y  B E L O W A L L  T A S K  S C O R E S  E X C E P T  
P R O T O W R I T I n g / i N V E N T E D  S P E L L I N G  FOR F O U R - Y E A R - O L D  F E M A L E S .
T h i s  e x c e p t i o n  m a y  i n d i c a t e  e x p e r i m e n t a l  e r r o r  o r  i t
MAY R E F L E C T  S E X - R E L A T E D  D I F F E R E N C E S  L E A D I N G  TO AN A C C E L E R A ­
T I O N  OF D E V E L O P M E N T  I N T A S K S  R E L A T E D  TO C E R T A I N  M O D A L I T I E S  
AND U T I L I Z I N G  P A R T I C U L A R  C O N T E X T S  P O S S I B L Y  MORE  F A V O R A B L E  TO 
YOUNG F E M A L E S '  I N T E R E S T S  T H A N  TO M A L E S .  W H A T E V E R  T H E  R E A S O N ,  
T H E  R E S E A R C H E R  DOE S  N O T  B E L I E V E  T H A T  T H I S  E X C E P T I O N  N E G A T E S  
T H E  H Y P O T H E S I S  T H A T  P R O T O W R I T I N c / l N V E N T E D  S P E L L I N G  AND T H E  
I N F R A L O G I C A L  AND L O G I C A L  T A S K S  US E D I N T H I S  S T U D Y  A R E  D E P E N ­
D E N T  UPON T H E  S A M E  U N D E R L Y I N G  C O G N I T I V E  S T R U C T U R E S .
T h e  P R E S E N C E  OF S U C H  U N D E R L Y I N G  C O G N I T I V E  S T R U C T U R E S  
T H A T  A RE  R E Q U I R E D  F OR P E R F O R M A N C E  A T  P A R A L L E L  L E V E L S  OF D E ­
V E L O P M E N T  ON T H E  V A R I O U S  T A S K S  I N T H I S  S T U D Y  MAY O F F E R  T H E  
P O S S I B I L I T Y  B U T  N O T  Y E T  T H E  N E C E S S I T Y  FOR T H I S  P E R F O R M A N C E .
S u b j e c t s  m a y  n o t  a l w a y s  p e r f o r m  a t  t h e i r  h i g h e s t  p o ­
t e n t i a l  ON P A R T I C U L A R  T A S K S  O R ,  C O N V E R S E L Y ,  S U B J E C T S  MAY A P ­
P E A R  TO P E R F O R M  A T  H I G H E R  L E V E L S  T H A N  T H E I R  A C T U A L  C O G N I T I V E  
D E V E L O P M E N T  T H R O U G H  E F F I C I E N T  US E  OF L OWE R L E V E L  C O N C E P T S  ( f OR 
I N S T A N C E ,  G I V I N G  T H E  A P P E A R A N C E  OF C O N S E R V A T I O N  OF NU MB E R  
T H R O U G H  T H E  E F F I C I E N T  U S E  OF O N E - T O - O N E  C O R R E S P O N D E N C E ) .
T h e s e  p o s s i b i l i t i e s  m u s t  a l w a y s  b e  c o n s i d e r e d  i n  e v a l u a t i n g  
Y OUNG c h i l d r e n ' s P E R F O R M A N C E S .
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E d u c a t i o n a l  I m p l i c a t i o n s
T h e  v i e w  t h a t  p r o t o w r i t i n g  i s  a  s p o n t a n e o u s , o p e r a ­
t i v e  A C T I V I T Y  t h a t  L E A D S  Y OUNG C H I L D R E N  TO C O N S T R U C T  OR I N ­
V E N T  T H E  C U L T U R E  S P E C I F I C  W R I T T E N  CODE F OR T H E M S E L V E S  R A T H E R  
T H A N  L E A R N I N G  I T  O N L Y  R E A D Y - M A D E  AS AN A S S O C I A T I V E ,  F I G U R A ­
T I V E  A C T I V I T Y  H A S  MA NY  I M P L I C A T I O N S .  ONE I S  T H A T  EACH YOUNG  
P R O T O W R I T E R  B E C O M E S  A L E X I C O G R A P H E R  AND P R O C E E D S  T H R O U G H  T HE  
P R O G R E S S I V E  H I S T O R I C A L  S T A G E S  FROM W R I T I N G  W I T H  P I C T U R E S  TO 
T H E  USE OF T H E  C O M P L E T E  P H O N E T I C  AND S E M A N T I C  R U L E S  AND D E ­
V I C E S  c o n t a i n e d  I N  T H E  W R I T T E N  CODE OF T H E  C U L T U R E .
A S E C O N D  I M P L I C A T I O N  I S  T H A T  T H E  U N D E R L Y I N G  C O G N I ­
T I V E  S T R U C T U R E S  N E C E S S A R Y  FOR T H I S  B E H A V I O R  TO OCCUR AS WEL L  
AS T H E  R A N GE  OF R E S P O N S E S  N E E D E D  TO M E E T  E N V I R O N M E N T A L  D E ­
MA N D S  A R E  A V A I L A B L E  TO A L L  H U M A N S .  L a c K OF L I T E R A C Y  O C C U R S ,  
A C C O R D I N G  TO T H I S  M O D E L ,  WHEN ( l )  T H E  T A S K  OF T R A N S L A T I N G  
T H E  S P O K E N  CODE I N T O  A W R I T T E N  CODE HAS NOT  B E E N  D E M A N D E D  
BY T H E  N E E D S  OF A C U L T U R E ,  OR ( 2 )  T H E  " I N V E N T I O N ”  P R O C E S S  
HAS NOT  B E E N  C O M P L E T E D  BY A P A R T I C U L A R  I N D I V I D U A L  I N A C U L ­
T U R E  W I T H  A W R I T T E N  C O D E .  T H I S  L A T T E R  P O S S I B I L I T Y  HA S  I M ­
P O R T A N T  R A M I F I C A T I O N S  F OR E D U C A T I O N .
I n a  r e c e n t  b o o k  w h i c h  i s  a  c h r o n i c l e  o f  h e r  y o u n g  
s o n ' s  w r i t i n g  a n d  r e a d i n g  d e v e l o p m e n t  o v e r  a  S E V E N  y e a r  s p a n , 
G l e n d a  B i s s e x  ( 1 9 8 0 )  t e l l s  u s  t h a t  P a u l  a t  a g e  s i x  t h o u g h t  
UP a c h i c k e n  a n d  e g g  Q U E S T I O N .  ” Vi/ h I C H  COMES F I R S T ,  W R I T I N G  
OR r e a d i n g ? ”  P a u l , a n  i n v e t e r a t e  i n v e n t e d  s p e l l e r , w h o  w a s .
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BY T H E N ,  R E A D I N G ,  D E C I D E D  T H A T  W R I T I N G  CAME F I R S T  B E C A U S E  
HE S A I D ,  " y o u  h a v e  TO H A V E  L E T T E R S  OR E V E N  A P I C T U R E  B E F O R E  
YOU CAN RE A D I T . "
O n e  w o n d e r s , h o w e v e r , i f  c h i l d r e n  w h o  h a v e  n e v e r
h a d  t h e  E X P E R I E N C E  OF W R I T I N G  B E F O R E  R E A D I N G  WOULD H A V E  
G I V E N  T H E  S A ME  ANS WE R OR E V E N  B E E N  A B L E  TO F O R M U L A T E  T H E
Q U E S T I O N .  I n t w o  s t u d i e s  r e p o r t e d  BY J o h n  D o w n i n g  ( 1 9 7 3 ) ,
ONE i n  W A L E S  AND A S E C O N D  I N E N G L A N D ,  R E S E A R C H E R S  F O U N D  T H A T  
k i n d e r g a r t e n  a g e  c h i l d r e n , w h e n  Q U E S T I O N E D  A B O U T  T H E I R  U N ­
D E R S T A N D I N G  OF SUCH I M P O R T A N T  C O M P O N E N T S  OF R E A D I N G  AS WORDS  
AND S O U N D S ,  HAD L I T T L E  A WA R E N E S S  OF T H E  M E A N I N G  OF  T H E S E  
C O N C E P T S  AND E V I D E N C E D  A G E N E R A L  L A C K  OF ANY S P E C I F I C  E X ­
P E C T A N C I E S  OF WHAT  R E A D I N G  WAS G O I N G  TO BE L I K E ,  WHA T  T H E  
A C T I V I T Y  C O N S I S T E D  O F ,  OR I T S  P U R P O S E .
I n a  r e l a t e d  a r e a . D o w n i n g , i n  r e p o r t i n g  o n  a  s u r v e y
OF R E A D I N G  D I S A B I L I T Y  R E S E A R C H  BY M A G D A L E N  V E R N O N ,  N O T E S
V e r n o n ’ s  c o n c l u s i o n  t h a t  t h e  b a s i c  c h a r a c t e r i s t i c  o f  r e a d i n g
D I S A B I L I T Y  A P P E A R S  TO BE C O G N I T I V E  C O N F U S I O N .  A C C O R D I N G  TO
V e r n o n , t h e  c h i l d  w i t h  r e a l  l e a r n i n g  d i s a b i l i t y  a p p e a r s
H O P E L E S S L Y  U N C E R T A I N  AND C O N F U S E D  AS TO WHY C E R T A I N  S U C ­
C E S S I O N S  OF P R I N T E D  L E T T E R S  S H O U L D  C O R R E S P O N D  TO C E R T A I N  
P H O N E T I C  S O U N D S  I N WOR D S .  ( D O W N I N G ,  1 9 7 3 )
F o r  t h e  c h i l d  w h o  h a s  c o m e  t o  r e a d i n g  t h r o u g h  w r i t ­
i n g , I T  S E E M S  U N L I K E L Y  T H A T  S UCH C O G N I T I V E  C O N F U S I O N  WOULD  
E X I S T .
B u t  c a n  A L L  c h i l d r e n  c o m e  t o  R E A D I N G  T H R O U G H
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S P O N T A N E O U S  W R I T I N G ?  ÜR I S  I T  J U S T  T H O S E  C H I L D R E N  WHO WOULD 
L E A R N  TO R E A D E A S I L Y  A NY WA Y  WHO E N J O Y  P A R T I C I P A T I N G  I N T H I S  
C O N S T R U C T I V E  A C T I V I T Y ?
S e v e r a l  r e c e n t  a n e c d o t a l  a c c o u n t s  g i v e  u s  h o p e  t h a t
A L L  C H I L D R E N ;  I F  E N C O U R A G E D ,  CAN COME TO W R I T I N G  AND TO 
R E A D I N G  I N T H I S  WA Y ,
D o n a l d  G r a v e s , w h o s e  i n t e r e s t  i s  t o  t e a c h  y o u n g
C H I L D R E N  TO W R I T E  C R E A T I V E L Y  R A T H E R  T H A N  TO R E A D ,  HAS G I V E N  
US SOME I N S I G H T  I N T O  T H E  W I L L I N G N E S S  OF Y OUNG C H I L D R E N  TO 
E N T E R  I N T O  T H E  P R O C E S S .  H e  T E L L S  A B O U T  T W E N T Y - T W O  F I R S T  
GRA DE  C H I L D R E N  I N A V E R M O N T  C L A S S R O O M  WHO,  ON T H E  F I R S T  DAY  
OF S C H O O L  I N  T H E  F A L L ,  WERE G I V E N  W R I T I N G  M A T E R I A L S  AND  
A S K E D  TO W R I T E  S O M E T H I N G .  O N L Y  TWO OF T H E M  S A I D  T H A T  T H E Y  
D I D  NOT KNOW HOWJ T H E  R E S T  S A T  DOWN AND W R O T E .  T H E Y  COUL D  
NOT  S P E L L  OR P U N C T U A T E ,  A C C O R D I N G  TO G R A V E S ,  AND SOME OF  
T HEM WERE N O T  S U R E  OF A L L  OF T H E  L E T T E R S  OF T H E  A L P H A B E T ,
B U T  T H E Y  A L L  W R O T E .  T h E C H I L D R E N ’ S T E A C H E R ,  M A R Y  E L L E N  
G i A C O B B E ,  B E L I E V E S  T H A T  C H I L D R E N  COME TO S C H O O L  K N O W I N G  A 
L O T  MORE T H A N  WE T H I N K  T H A T  T H E Y  D O ,  AND S H E  A G R E E S  W I T H
G r a v e s  t h a t  m o s t  s c h o o l  s y s t e m s  u n d e r c u t  w h a t  k i d s  c a n  d o . 
( B r a n d t , 1 9 8 2 )
N a n c y  R a i n e y , a  f i r s t  g r a d e  t e a c h e r  i n  t h e  O k l a h o m a  
C i t y  p u b l i c  s c h o o l s , h a s  u s e d  c h i l d r e n ’ s  d a i l y  s t o r y  w r i t i n g  
I N  HER c l a s s r o o m  F OR S E V E N T E E N  Y E A R S  AS A V E H I C L E  FOR L E A R N ­
I N G  TO W R I T E  AND TO R E A D .  R A I N E Y  E A CH Y E A R  HA S  A W I D E  RANGE  
OF A B I L I T I E S  I N HER C L A S S R O O M  AND HER P O P U L A T I O N  I N C L U D E S
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MA NY  C H I L D R E N  WHO C O U L D  BE T E R M E D  D I S A D V A N T A G E D .  S h E M A I N ­
T A I N S  T H A T  T H R O U G H  W R I T I N G  A L L  C H I L D R E N  L E A R N  TO R E A D  AND TO 
W R I T E  C R E A T I V E L Y  BY Y E A R ’ S E N D ,  AND S HE  HA S  T H E  T E S T  S C O R E S  
TO P R O V E  I T .  H e r  c h i l d r e n ’ s  R E A D I N G  S C O R E S  C O N S I S T E N T L Y  A RE  
A MONG T H E  H I G H E S T  I N  T H E  C I T Y  S Y S T E M .  ( P E R S O N A L  C O M M U N I C A T I O N )
A l t h o u g h  t h e s e  s u c c e s s  s t o r i e s  p r o v i d e  s u p p o r t  f o r
A B E L I E F  I N T H E  N A T U R A L  P R O G R E S S I O N  OF T H E  C H I L D ’ S L A N G U A G E  
D E V E L O P M E N T  F ROM S P E A K I N G  TO W R I T I N G  TO R E A D I N G ,  MUCH MORE 
R E S E A R C H  N E E D S  TO BE DONE  B E F O R E  A NY  D E F I N I T I V E  A N S WE R  CAN 
BE G I V E N  TO T H E  Q U E S T I O N  OF W H E T H E R  T H I S  P R O C E D U R E  CO U L D  
B E C O M E  T H E  B A S I S  FOR W R I T I N G  AND R E A D I N G  P ROGRA MS  I N S C H O O L  
S E T T I N G S  ON A NY  W I D E  S C A L E .
T h e  n o t i o n  t h a t  i t  m i g h t  b e  p o s s i b l e  t o  h a r n e s s  a.
N A T U R A L  L E A R N I N G  P R O C E S S  FOR E D U C A T I O N A L  P U R P O S E S  J U S T  AS 
T H E  NEW B I O T E C H N O L O G Y  I S  H A R N E S S I N G  N A T U R A L  B I O L O G I C A L  P R O ­
C E S S E S  F OR M E D I C A L  AND C O M M E R C I A L  P U R P O S E S  S U R E L Y  D E S E R V E S  
S E R I O U S  C O N S I D E R A T I O N  I N A C U L T U R E  WHE RE  T H E  T R E A T M E N T  OF 
R E A D I N G  F A I L U R E S  I S  AN E D U C A T I O N A L  S P E C I A L T Y  AND WHERE HUGE 
SUMS OF MO NE Y  A R E  S P E N T  E A CH Y E A R  ON R E M E D I A L  R E A D I N G  P R O ­
G R A M S .
D i r e c t i o n s  f o r  F u t u r e  R e s e a r c h
T h e  g o a l  o f  t h i s  r e s e a r c h  h a s  b e e n  t o  t e s t  s o m e  
B A S I C  a s s u m p t i o n s  R E G A R D I N G  T H E  G E N E S I S ,  S I G N I F I C A N C E ,  AND  
D E V E L O P M E N T  OF T H E  P HE N OME N ON  OF P R O T O W R I T I N G  ( I N V E N T E D
s p e l l i n g ) i n  y o u n g  c h i l d r e n .
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T h e  s t u d y  i s  s e e n  a s  a n  i m p o r t a n t  b u t  i n i t i a l  s t e p  
I N  e x a m i n i n g  n a t u r a l  l e a r n i n g  p r o c e s s e s  o f  c h i l d r e n  f r o m  
F OUR t o  t w e l v e  Y E A R S  OF A G E ,  AND TO I N V E S T I G A T E  WAYS I N  
W H I C H  T H E S E  N A T U R A L  P R O C E S S E S  M I G H T  BE F O S T E R E D  AND U T I L I Z E D  
BY T H E  E D U C A T I O N A L  N E T WOR K  OF HOME AND S C H O O L .
A l t h o u g h  v e r b a l  a p p r o v a l  i s  g i v e n  t o  t h e  i m p o r t a n c e
OF I N D I V I D U A L I Z I N G  L E A R N I N G  E X P E R I E N C E S  FOR C H I L D R E N ,  I N 
R E A L I T Y  I N D I V I D U A L I Z I N G  U S U A L L Y  M E A N S  D I V I D I N G  P R E S E L E C T E D  
C O N T E N T  M A T E R I A L  I N T O  B I T E - S I Z E  U N I T S  SO T H A T  I T  CAN BE 
S WA L L O WE D  MORE E A S I L Y  AND L E S S  P A I N F U L L Y  BY C H I L D R E N .
J e a n  P i a g e t  h a s  g i v e n  u s  a m a z i n g  i n s i g h t s  i n t o  t h e
T H O U G H T  P R O C E S S E S  OF T H E  D E V E L O P I N G  C H I L D  FROM B I R T H  TO A D O ­
L E S C E N C E .  H e  h a s  P R O V I D E D  US W I T H  AN A E R I A L  M A P  OF T H E  COG­
N I T I V E  T E R R A I N  AND W I T H  D E T A I L E D  L O C A L  M A P S  I N  P A R T I C U L A R  
A R E A S .  H e  HA S  NOT  R E L A T E D  C O G N I T I V E  D E V E L O P M E N T  TO E D U C A ­
T I O N  OR TO L E A R N I N G  E X P E R I E N C E S ,  E X C E P T  I N  A V E RY  G E N E R A L  
WA Y .
A l t h o u g h  m a n y  e d u c a t o r s  h a v e  a t t e m p t e d  t o  m a k e  t h e
C O N N E C T I O N  B E T W E E N  P I A G E T ' S  E P I G E N E T I C  T H E O R Y  OF I N T E L L E C T U A L  
D E V E L O P M E N T  AND E D U C A T I O N A L  A P P L I C A T I O N S ,  T H I S  W R I T E R  F E E L S  
T H A T  I N M O S T  C A S E S  T H E Y  HA V E  B E E N U N S U C C E S S F U L .  E I T H E R  T H E Y  
H A V E  F A I L E D  TO U N D E R S T A N D  P i A G E T ' S  R E V O L U T I O N A R Y  T H E S I S  AND  
H A V E  S O U G H T ,  U N S U C C E S S F U L L Y ,  TO F O R C E  H I S  I D E A S  I N T O  A B E -  
HA V  I OR I S t / l E A R N I N G M O D E ,  OR T H E Y  H A V E  R E C O G N I Z E D  T H E  V A L I D ­
I T Y  OF P i a g e t ' s  d e v e l o p m e n t a l  p r o g r e s s i o n  b u t  h a v e  t a k e n  a
N A T  I V I S t / m A T U R A T I O N A L  V I E W  AND H A V E  NOT  R E C O G N I Z E D  T H E
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I M P O R T A N C E  OF T H E  R E C I P R O C A L  I N T E R A C T I O N S  B E T WE E N  T H E  C H I L D  
AND T H E  E N V I R O N M E N T .  I N E I T H E R  C A S E ,  T H E Y  H A V E  F A I L E D  TO 
S E E  T H E  S I G N I F I C A N C E  OF T HE  C H I L D  AS C O N S T R U C T O R  AND T H E  
I M P O R T A N C E  OF T H E  E N V I R O N M E N T  AND I T S  C O M P O N E N T S  I N  T H I S  
S E L F - C O N S T R U C T I O N  P R O C E S S .
I t  I S  T H E  C O N T E N T I O N  OF T H I S  R E S E A R C H E R  T H A T  AN 
A N T H R O P O L O G I C A L  P E R S P E C T I V E  T H A T  S E A R C H E S  OUT  A N A L O G I E S  B E ­
T WE E N HUMAN E V O L U T I O N  AND T H E  D E V E L O P M E N T  OF T HE  I N D I V I D U A L  
C H I L D  O F F E R S  A P R O D U C T I V E  ME T HOD BY W H I C H  A P A R T I C U L A R  B E ­
H A V I O R  CAN BE E X A M I N E D  AND T H E  D E V E L O P M E N T A L  P R O C E S S E S  AND  
E N V I R O N M E N T A L  D Y N A M I C S  L E A D I N G  TO T H I S  B E H A V I O R  CAN BE UN­
D E R S T O O D  MORE  F U L L Y .
U s i n g  t h i s  m e t h o d , t h i s  s t u d y  o f  p r o t o w r i t i n g  t e n ­
t a t i v e l y  HAS i d e n t i f i e d  SOME P R E R E Q U I S I T E  B E H A V I O R S  FOR I T S  
E M E R G E N C E ,  HA S  S U G G E S T E D  T H A T  P R O T O W R I T I N G  I S  AN O P E R A T I V E  
R A T H E R  T H A N  A F I G U R A T I V E  A C T I V I T Y ,  A ND HAS SHOWN T H A T  I T S  
S T A G E S  OF D E V E L O P M E N T  ARE H I G H L Y  C O R R E L A T E D  W I T H  S T A G E S  OF 
D E V E L O P M E N T  I N  P i A G E T ’ S L 0 G I C 0 - M A T H E M A T I  C A L / s P A T I  0 - T E M P 0 RA L  
T A S K S .
T h e  d a t a  g e n e r a t e d  i n  t h i s  s t u d y  p r o v i d e s  i m p o r t a n t
I N F O R M A T I O N  A B O U T  T H E  C H A R A C T E R I S T I C S  AND F U N C T I O N S  OF P RO­
T O W R I T I N G  AND S U G G E S T S  T H A T  T H I S  B E H A V I O R ,  B E C A U S E  OF I T S  
R E L A T I O N S H I P  TO U N I V E R S A L  S T A G E S  OF C O G N I T I V E  D E V E L O P M E N T ,  
S H O U L D  BE U N I V E R S A L  I N  C U L T U R E S  WHE RE  A W R I T I N G  S Y S T E M  E X ­
I S T S .  S i n c e  t h e  p h e n o m e n o n  o f  p r o t o w r i t i n g  h a s  b e e n  o b s e r v e d
AND R E P O R T E D  I N O N L Y  A FEW C U L T U R E S ,  S E V E R A L  Q U E S T I O N S  A R I S E :
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1.  C a n  P R O T O W R I T I N G  B E H A V I O R  BE E V O K E D  AMONG C H I L D R E N  
I N  ANY C U L T U R E  W I T H  A W R I T T E N  L A N G U A G E ?
2 .  Wo u l d  t h e  s e q u e n t i a l  s t a g e s  o f  p r o t o w r i t i n g  o b s e r v e d  
I N  E n g l i s h  b e  i d e n t i c a l  i n  a l l  a l p h a b e t i c  l a n g u a g e s ?
3 .  I s  T H E R E  A D I F F E R E N C E  I N  T H E  C O G N I T I V E  P R O C E S S E S  
I N V O L V E D  I N  L E A R N I N G  TO U S E  T H E  W R I T T E N  CODE I N  A 
H I G H L Y  P H O N E T I C  L A N G U A G E  L I K E  S p A N I S H ,  I N  A M O R P H O -  
P H O N E M I C  L A N G U A G E  L I K E  E N G L I S H ,  AND I N A L O G O G R A P H I C  
L A N G U A G E  L I K E  C H I N E S E ;  AND I F  S O ,  WHA T  ARE  T H E S E
D I F F E R E N C E S ?
T h e s e  q u e s t i o n s  r e q u i r e  c a r e f u l l y  d o c u m e n t e d  a n s w e r s
I F  T H E  p r o c e s s  OF  L E A R N I N G  T O W R I T E  AND T O R E A D  I N  A N Y  L A N ­
G U A G E  I S  T O BE U N D E R S T O O D  F U L L Y .
A S E C O N D  A R E A  OF F U T U R E  R E S E A R C H  I S  TO E X A M I N E  MORE 
F U L L Y  T H E  R E L A T I O N S H I P  OF P R O T O W R I T I N G  TO R E A D I N G .  A L T H O U G H  
R E S E A R C H E R S  AND T E A C H E R S  H A V E  P R O V I D E D  E V I D E N C E  T H A T  P R O T O ­
W R I T I N G  DOE S  A P P E A R  TO BE A H I G H L Y  E F F E C T I V E  V E H I C L E  FOR 
C A R R Y I N G  T H E  C H I L D  I N T O  R E A D I N G ,  A MORE D E T A I L E D  A N A L Y S I S  
OF T H E  P R O C E S S  I S  R E Q U I R E D .
A n A N T H R O P O L O G I C A L  A P P R O A C H ,  WHOSE P U R P O S E  WOUL D BE  
TO T E A S E  O U T  T H E  S O C I A L  AND C U L T U R A L  F A C T O R S  T H A T  A F F E C T  
T H E  C H I L D  AND E N C O U R A G E  OR D I S C O U R A G E  P R 0 T O W R I T I N G ’ S D E V E L ­
O P M E N T ,  WOUL D S E E M A P P R O P R I A T E  FOR T H E  T A S K .
I t  s e e m s  t o  t h i s  w r i t e r  t h a t  y o u n g  c h i l d r e n  o f t e n
A R E  U N S U R E  OF  T H E  P R O P R I E T I E S  A N D  T H E  C O N V E N T I O N S  OF  T H E  
C U L T U R E  A N D  A R E  E A S I L Y  D I S S U A D E D  F R O M  AN A C T I V I T Y  I F  T H E Y
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S E N S E  T H A T  I T  M A K E S  T H E M  A P P E A R  F O O L I S H  OR I G N O R A N T .
Y o u n g  c h i l d r e n  a l s o  w r i t e  a b o u t  w h a t  t h e y  f e e l , a n d
I T  O F T E N  I S  D I F F I C U L T  F OR T H E M TO S O R T  OUT  T H E  D I F F E R E N C E S  
B E T WE E N  C O R R E C T I O N  OF T H E I R  W R I T I N G  S K I L L S  AND R E J E C T I O N  OF  
T H E I R  I D E A S .  T E A C H E R S  WHO H A V E  B E E N  S U C C E S S F U L  I N F O S T E R I N G  
P R O T O W R I T I N G  H A V E  B E E N S E N S I T I V E  TO T H I S  N E E D ,  B U T  A MORE  
C A R E F U L  S T U D Y  OF T H I S  F A C T O R  N E E D S  TO BE MA D E  I F  WE A R E  TO 
BE S U C C E S S F U L  I N  L E A R N I N G  HOW TO P I G G Y B A C K  E D U C A T I O N A L  G O A L S  
ONTO T H E  c h i l d ' s  N A T U R A L  P R O P E N S I T Y  F OR L E A R N I N G .
A F I N A L  A R E A  F OR F U T U R E  R E S E A R C H  OF I N T E R E S T  TO T H I S  
W R I T E R  WOUL D BE A S T U D Y  OF T H E  D E V E L O P M E N T  OF C O G N I Z A N C E  OR 
C O N S C I O U S N E S S  I N  C H I L D R E N .  O n E E V I D E N C E  OF T H I S  C O G N I Z A N C E  
WOULD S E E M  TO BE T H E  D E V E L O P M E N T  OF L I N G U I S T I C  A W A R E N E S S .
B u t  i s  l i n g u i s t i c  a w a r e n e s s  t h e  p r o d u c t  o f  a  p h y s i o l o g i c a l  
OR A c o g n i t i v e  D E V E L O P M E N T ?  D o E S  I T  COME A B O U T ,  U S U A L L Y  
B E T WE E N  F OUR AND S I X  Y E A R S  OF A G E ,  B E C A U S E  T H E  C H I L D  HAS 
G R A D U A L L Y  D E V E L O P E D  T H E  N E C E S S A R Y  A U D I T O R Y  D I S C R I M I N A T I O N  
TO BE A B L E  TO H E A R  D I S C R E T E  S O U N D S  I N H I S  S P E E C H ?  O r I S  
T H I S  A C O G N I T I V E  A B I L I T Y ,  T H I S  A B I L I T Y  TO S T E P  B A C K  FROM 
o n e ’ s  OWN S P E E C H  AND A N A L Y Z E  I T ?  T h e  P R E S E N T  S T U D Y  C E R T A I N L Y  
G I V E S  E V I D E N C E  T H A T  L I N G U I S T I C  A W A R E N E S S  I S  C L O S E L Y  C O R R E ­
L A T E D  W I T H  T H E  L OG I C O - M A T H E M A T I C A L  S T R U C T U R E S  OF T H I N K I N G  
M A K I N G  I T  U N L I K E L Y  TO BE T H E  O U T C O M E  OF A U D I T O R Y  D I S C R I M I N ­
A T I O N  A L O N E .  B u t  i f  c o g n i z a n c e , o f  W H I C H  L I N G U I S T I C  A W A R E ­
N E S S  I S  AN E X A M P L E ,  I S  P A R T  OF T H E  C H I L D ’ S D E V E L O P I N G  C O G N I ­
T I V E  A B I L I T I E S ,  I S  I T  E V I D E N T  I N O T H E R  A R E A S  OF T H E  C H I L D ’ S
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L I F E ,  AN! )  W M A r  F OR MS  DOES I T  T A K E ?  I S GE N D E R  I D E N T I T Y  ( C U L ­
T U R A L  S T E R E O T Y P E S  I N C L U D E D )  A P A R T  OF T H E  C H I L D ' S  D E V E L O P I N G  
C O G N I Z A N C E  OF  S E L F ,  OR T H E  A B I L I T Y  TO BE T H E  N A R R A T O R  OF A 
S T O R Y ,  OR T H E  A B I L I T Y  TO C O M P A R E  TWO S E T S  O B J E C T I V E L Y  I N
M A T H .  T h i s  c e r t a i n l y  w o u l d  b e  a n  i n t e r e s t i n g  q u e s t i o n  t o
P U R S U E  AND ONE  T H A T  M I G H T  G I V E  US F U R T H E R  I N S I G H T  I N T O  U N I ­
V E R S A L  N A T U R A L  l e a r n i n g  P R O C E S S E S .
I n h e r  BOOK A B O U T  HE R YOUNG S O N ' S  J O U R N E Y  I N T O
L I T E R A C Y ,  G l e n d a  B i s s e x  w r i t e s .
I n l o o k i n g  a t  a n  i n d i v i d u a l  h u m a n  B E I N G  I N  T H E  A C T
OF L E A R N I N G  P A R T I C U L A R  T H I N G S ,  WE A R E  A L S O  S E E I N G  
B E Y O N D  T H A T  I N D I V I D U A L  A ND B E Y O N D  T H E  P A R T I C U L A R  HE 
I S  L E A R N I N G .  WH A T  DOE S  P A U L ' S  L E A R N I N G  TO W R I T E  AND 
TO RE A D  M E A N  N O T  J U S T  F OR C H I L D R E N ' S  L I T E R A C Y  L E A R N ­
I N G ,  NOT  J U S T  FOR E D U C A T I O N ,  B U T  FOR U N D E R S T A N D I N G
O U R S E L V E S  AS HUMAN B E I N G S ?  -------  I N T H E  B R O A D E S T
S E N S E  OF T H E  WOR DS ,  " w R I T I N g "  ( I N C L U D I N G  D R A W I N G )
AND " r e a d i n g "  ( i n c l u d i n g  I N T E R P R E T I N G  V I S U A L  A S P E C T S  
OF T H E  WORL D B E S I D E S  P R I N T )  A R E  U N I V E R S A L ;  AND L E A R N ­
I NG TO W R I T E  AND READ S H A R E  I N  T H O S E  B A S I C  P R O C E S S E S  
BY W H I C H  WE GROW AS HUMAN B E I N G S .  ( B i S S E X ,  1 9 8 0 ,  P .  2 0 0 )
T h e  s t u d y  o f  p r o t o w r i t i n g  l i k e  t h e  s t u d y  o f  a n y
HUMAN B E H A V I O R  B R I N G S  US A L I T T L E  C L O S E R  TO U N D E R S T A N D I N G  
O U R S E L V E S  A ND O T H E R S .  I F WE COUL D A L L O W  O U R S E L V E S  T H E  F R E E ­
DOM OF A C H I L D  TO " w R I T E "  I N  B i S S E X '  S E N S E ,  WHAT WE F E E L ,
AND TO " i n v e n t "  WHAT  N E E D S  I N V E N T I N G ,  WE A L L  M I G H T  BE C O N -  
S I D E R E D  GEN I U S E S .
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I T  I S  FUN TO P L A  X I T  
1 L TO P L A  SOR
J .  R.  , 5 Y R S .  9 M O S .  , F e m a l e
F I R S T  A T T E M P T
On c e  u p o n  a t i m e
T h e r e  w a s  a  l i t t l e  r a b b i t
T h e  l i t t l e  r a b b i t
P L A Y S  T H E  R A B B I T  I S  SAD
■ S e c o n d  a t t e m p t
On c e  u p o n  a t i m e  t h e r e  w a s
A L I T T L E  R A B B I T  AND 
HE T H O U G H T  OF E V E R Y T H I N G .
• F  I R S T  A T T E M P T
I ' m G O I N G  TO YMCA
AND I AM G O I N G  S W I M M I N G
AND I AM G O I N G  TO G Y M N A S T I C S
I t  i s  f u n  t o  p l a y  e x i t
I L O V E  TO P L A Y  S O C C E R
I WT FN S C A T WENT  TO FUN S K A T E
J .  T . , 6  Y R S . , F e m a l e  
I W I N T  TO T H E  ZOO 
AND W I N T  TO F I D  T H E  
A N U M U L S ,
F i r s t  a t t e m p t  ( r e a d s  b e a u t i f u l l y )
I WENT TO T H E  ZOO 
AND WENT  TO F I N D  T H E  
A N I M A L S .
Directions for Haptic Perception Task 
Materials Needed:
1. Duplicate sets of common objects that are assumed to be familiar 
by sight to the children and are present in the child's daily 
environment. The objects for this group include a pencil, key, 
scissors, spoon, comb, button thimble, and ring.
2. First set of shapes (with duplicates): triangle, circle, elipse, 
semi-circle, semi-circle with notched chord, ring, irregular shape 
with one hole, irregular shape with two holes.
3. Second set of shapes (with duplicates) square, rectangle,r i n g , 
intertwined rings, regular triangle, curved triangle, cross,
4 pointed star.
4. Third set of shapes (with duplicates); regular cross. Cross of 
Lorraine, 4 pointed star, 6 pointed star, right-angled trapezium, 
swastika, half-cross, half-swastika.
5. Box with holes at each end and an opening at the back so that the 
child can feel objects with both bands without seeing them, and the 
examiner can place and remove objects from the box and observe the 
child's method of feeling the objects.
Procedures :
Beginning with the first set of materials, each set of objects or shapes 
is presented to the child. One set of items is displayed for the child 
while the duplicate of each of the items is placed in the box, one at a 
time, by the examiner. The child then is asxed to pick out the item that 
s/he has touched in the box from the array that is displayed.
In working with the array of familiar objects, the child is asked to 
point to each object in the array,as it is named, before any objects 
are placed in the box. If the child cannot find a particular object in 
the array when it is named, the examiner should point to the object for 
the child and name i t .
If the child cannot identify any object when named.it should be noted.
Beginning with the first set of shapes, the child also is asked to draw 
the shape immediately after touching and choosing.
Children are presented with the materials in the order in which they are 
listed above, beginning with the set of familiar objects. If children 
are unable to recognize at least half of the items in any one category, 
no further items will be presented and the testing will end.
Directions for Linear Order Task
Materials Needed:
25 wooden beads of 4 colors and 3 shapes, selected so that 2 identical 9- 
bead-sequences can be constructed. .
22 pieces of paper clothing (2-3 in. length) selected so that 2 identical 
9 item "washing lines" can be made.
2 pieces of wire 15" long for stringing beads.
2 washing lines (a 12" black line drawn horizontally across a sheet of 
paper).
Procedures:
1.Reproduction of Simple Linear Order
(a) The child is shown a model consisting of 7-9 vari-colored beads 
on a rod and is asked to place a similar set on another rod. Care 
should be taken to insure that the child can recognize the 
different colors and shapes of the beads by getting the child to 
sort by color and shape before beginning. More beads should be 
provided than needed so that the child must make a selection 
even on the final bead.
(b) The child now is asked to reproduce the beads on a second rod 
in reverse order starting with the bead at the opposite end
(as directed by the tester) and then proceeding until the reverse 
order is complete.
(c) The child now is shown a new pattern on a circular model ( beads 
on a heavy cord curved in a circle) and is asked to repeat this 
pattern on a straight rod as in (a).
2.Two washing lines are presented, one placed 2 or 3 inches above the 
other. Small pieces of washing are arranged to hang on the first line.
(a) Loose pieces of the paper clothing are arranged in front of the
child. The child then is asked to hand the tester each piece
as it is called for, "Please give me the red dress, the green 
pants, etc'.' to assure that the child can distinguish between 
the pieces. After this is done, the child is asked to place 
the corresponding objects in the same order on the second
washline which is directly below the first.
(b) If the child is able to place the objects on the line in the 
exact order, the clothes then are removed from the two clothes 
lines, and the lower line i^ placed about six inches to the 
right of the upper line so that the two lines no longer are 
aligned with each other. A new "line of washing" then is placed 
on the upper line and the child is asked to make an identical 
line of clothes on the lower line. If the child attempts to 
move the lower line directly under the model, the child is 
asked if it is possible to place the clothes on the line with­
out moving the line. If the child is unable to do so, permission
Is Given to move it and carry out the task as in (a) .
(c) A third task asks the child to remove the clothes from the
bottom line, in the reverse order from which they were placed, 
and to pile the clothes in a miniature wash basket so that 
each piece is placed on top of the previous one. The child 
then is asked to tell the tester whick piece is on the bottom, 
which piece is next, etc. The upper wash line provides a model 
for the child to refer' to, but the child's level of development 
will determine if it is used for this purpose.
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Child's Name_______________________________ Date____________________________________
Age ___________________  Examiner______________
Picture Drawing: j
Did child name picture In advance? ■ If yes, what_
If child did not name picture In advance, did child name picture while 
drawing?___________________  If yes, what__________________________I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
"  I
Did child name picture after It was completed?__________ If yes,_what?___
What grip did the child use In holding the marker?________________________
Writing:
Could the child write his/her name on the plcture?_ 
Were all the letters used in the name?
Were the letters In correct sequence? •______________
Did the child write first name only?________ ________
Could child name the letters In his/her name or give any sounds?_
Could child write or point to any other letters that s/he knew the name of 
or the sound? List________________________________
When you asked child to label his/her picture what did s/he do?_______________
Was child willing to try?_ 
How successful was s/he?__
Reproduce the child/s writing here
Could child write any other words with the movable letters?______________
What?__________________________________________________________ .___________________ _
Grammar: Drawing: Protowriting:1. 1. i:
2. 2. 2 .
3. 3. 3.
4. 4. . 4.
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